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THE COMPUTATION OF HINDU DATES IN INSCRIPTIONS, &c. 
By Professor Hermann Jacobi, Ph. D., Bonn. 
Introductory . 

If we compute the moment of expiry of a tithi by the elements of two or more 
Siddhdntas, 1 the results may differ by an hour or even more. This difference will affect 
the calculated date only where the end of the tithi falls near the beginning or end of a 
day. But in such cases even a small difference may carry the end of the tithi to the 
preceding or following day, and thereby change the date by a whole day. For these 
cases, then, it is desirable to be able to compute the tithi according to more than one 
Siddhdnta. Besides, the moment of the Samkrdr/ti, or the true beginning of the solar 
month, varies with the different authorities, and this difference may affect the name of 
the lunar month according as the new-moon falls before or after the beginning of the 
solar month ; 2 and hence the necessity of tables for all available Siddhdntas. 

2. The following tables are based, as far as possible, on the Hindu solar year. This 
arrangement recommends itself by facilitating the finding of the lunar month, and 
by abridging the calculation of the tithi. 

3. A close study of the subject proves that the several Siddhdntas furnish the 
elements on which a date depends nearly correct (i.e. compared with the results of 
modern science) for the time of their composition. Some Siddhdntas yield tolerably 
correct results for a long period extending over several centuries, while others diverge 
sooner from the truth. Now of course it is always uncertain which Siddhdnta was 
followed by the unknown almanac-maker who furnished the date recorded in any 
historical document ; but it may be presumed that he used the harana most in vogue, 
i.e. one which was not very old, and which therefore yielded correct results for the time 
being. These considerations have induced me to construct a General Table in which the 
value of the quantities necessary for the calculation of dates, viz. the relative position 
of sun and moon, and the moon's anomaly, are set down in accordance with modem 
science. 

4. The General Table is to be first used ; and only when by that table the end of 
the tithi falls very near the beginning of the day, and the week-day comes out in error 
by one day only, need the Special Tables for the several Siddhdntas be tried to see if 
one of them will furnish the desired result. 

1 rhe tables published by me in the Indian Antiquary, vol. XVII, pp. 147—181, are based on the Surya Siddhdnta 
as now current. They yield therefore the end of a tithi, the principal item of a Hindu date, in accordance with that 
Siddhdnta only. 

2 My previous tables give the beginning' of the solar month according to the Arya Siddhdnta only; the present 
furnish the same also according to the other Siddhdntas available to me. 
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Ilindu Chronology. 

5. The difficulties which beset the verifying of Hindu dates are of two kinds: one, 
caused by the strictly astronomical basis of the calendar, will be as far as possible 
removed by the present tables. The other is due to the intricacy of the calendar system, 
which is further enhanced by the variety of usages adopted in different parts of India 
as regards some of the elements. It may therefore be convenient to preface these tables 
by a short description of the principles of Hindu chronology. 



The Solar and Lunar Calendars. 

6. The solar year is the same all over India. It commences with the instant of the 
sun's entrance (Samkrdnti) into the Hindu sign of Mesha — Aries, which is, at the same 
time, the beginning of the solar month Vaisakha. The beginnings of the other solar 
months are similarly determined by the entrance of the sun into the different zodiacal 
signs (see Table III). The moment of the entrance {Samkrdnti) however is not the same 
if calculated according to different authorities, but this calculation is reduced to a very 
easy process by the tables. The solar years arc recorded in the era of the Kalivu^i 
the years of which are converted into those of the Christian era by subtracting 31 01 
from the number of complete years elapsed since the begiuning of the Kaliyuga; and 
vice versa, the corresponding complete, or expired, year of the Kaliyuga is found bv 
adding 3101 to the Christian year. 3 

7. The items of the solar calendar most frequently recorded in documents are the 

SarhkrPmtis, which, as stated above, are identical with the true commencements of the 

several solar months; and of which the M akara-Samkran ti is also called Uttara- 

yana-Samkranti, because with it the sun enters upon his northern course, and the 

Karkata-Samkran ti is called the Dakshinayana-Sarhkranti, because with it the 

sun enters upon his southern course. 4 Otherwise the solar calendar is seldom used bv 

itself; a knowledge of it however cannot be dispensed with, as the solar year is the scale 

bv which the lunar calendar is regulated. 
*■ 

8. A lunar month corresponds to one lunation. It is reckoned either from new- 
moon to new- moon, or from full-moon to full-moon. The first scheme is called the 
amania, darsdnla, or southern scheme ; the latter the p'drnimdr/ta or northern scheme 5 

9. Each month consists of two pakshas, usually translated by 'fortnight'. The 
bright fortnight (sukla* s/rddha or sita paksha. or sudi, sndi, snti* is the period of the 
waxing moon; the dark fortnight (krislnia, bahitla or asiia pakxha, or badi, vadi, vati) 
that of the waning moon. As indicated above, the bright fortnight in the amdrd« or 
southern scheme is the first paksha of the month; in the pumimanta or northern 
scheme, it is the last. But in either case it denotes the same space of time. It is 
different with the dark fortnight; for the dark fortnight of an amdnfa month corre- 
sponds to that of the following month in the purnimduta scheme, e.g. the dark fort 

3 It should however bp kept in mind ihnt tlx? Cimstun year dnes not quite correspond to the vesr of the Kaiivixr 
For, roughly speaking, the three first months ol' th« corresponding Ctr.stian year belong to the preceding vear Kalivuo-a - *^ lc j 
the same months of the following Christian year form the end oi* :"*e riven year of the Kalivnga. * * " ' 

4 Con - : pare however § 39, <>n the tropical Saihkrdntis 

5 Though tLe furnimanta or northern schema is decidedly the older of the two, yet for practical reasons t;u- ]• nar 
tables are primarily intended for the am aula scheme. 
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m'gbt of Chaitra in the awdula scheme is the dark fortnight of Vaisakha in the purni* 
mania scheme, and vice versa 

10. The name of the lunar month is now invariably determined by the new-moon 
forming the true beginning of its bright fortnight. For the lunar month takes the 
name of the solar month in which that new-moon occurs, e.g. the new-moon in the 
solar month of Chaitra always inaugurates the bright fortnight of the lunar month 
Chaitra. 6 If two new-moons occur within one solar month, there will be two lunar 
months of the same name : the proper one (wya) and the intercalated one (adhika). 1 
In the south the intercalated mouth precedes the proper one; in the north it is inserted 
between the two paksha* of the proper month. Usually, however, the two homonymous 
pffkshos are marked prathama and dmtiya. If no new-moon occurs in a solar month, 
there will of course be no lunar month of that name, and that month is considered ex- 
punged (ltshtiya)} 

11. Each paksha is divided into fifteen tithis A tithi is the time required by the 
moon to increase its distance westward from the sun by twelve degrees of the zodiac. 
As the true motions of the sun and the moon vary with their position in their orbirs, the 
length of a tithi is variable ; but the General Tables enable us to determine the limits of 
any tithi within about one ghatUcd (24 minutes) of the truth, and the Special Tables to 
wiihin about a pnta (24 seconds). 

12. The tit his are named or numbered by the Sanskrit ordinals — prathamd, dvitiya* 
&c, up to pan -hndasi, but the loth tithi of the bright half is also called the full-moon 
tithi — pavrnaivdsi, and the 15th tithi of the dark half, the new-moon tithi — amdvdsi or 
amdvasyd ; 9 and the first tithi of either half bears the name pratipad or pratipadd. The 
instants of new and full-moon arc the terminal points of the dark and bright 
fortnights. In civil reckoning, the tithis are coupled with the civil days in such a 
way that the civil day (from true sunrise to sunrise) takes the name, i.e. number 
of that tithi which ends in it; e.g. Magha-hiddha-panohamyam (usually abbreviated 
Magha-sudi 5) means the day on which ends the 5ih tithi of the bright fortnight of 
Magha. 

13. It sometimes happens (on an average once in 63yy tithis) that two tithis end 
in one civil day ; in that case the tithi which falls within the civil day is considered as 
expunged (Icshaya), and the day is named (or numbered) after the first tithi ending in it, 
the name (or number) of the second being omitted in the numbering of the civil days ; e.g. 
if tithi 5 and 6 end in one day, that day is called the 5th, and the following day the 7th. 
On the contrary, if a tithi begins on one day, runs over the following, and ends on the 
next again, the day on which no tithi ends takes the same number as the preceding day, 
which is thus repeated (adhika or dvitiya) ; e.g. if the 4th tithi ends on one day, and the 
5th on the day next but one, the three dayt< are numbered respectively 4, adhika or dvitiya 
4, and 5. 

6 It is evident that generally only a part of the lunar mouth falls in the eponymo. is solar month ; in the amdnta 
«cm*me the last uart of the lunar mouth extends into the next solar month ; in the pu>nimdnta scheme either the beginning 
oi" the lunar month falls in the pro-eding solar month, or the end of the lunar month in Uie following solar month. 

7 According to a verse quoted frem Brahruagupta, a lunar month which begins and ends in the same solar month 
receives the name of the preceding solar month. This custom however has long since gone out of use. See Fleet's Corp. Inzer. 
Ind. vol. 311, p. 8S ? note 5. 

8 According to Warren {KalasankaWa), its name is compounded with that of the following month. 
* For full- moon and new-moon form the end of the bright and dark fortnights respectively. 
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14. In connexion with civil reckoning it may be remarked here that the Hindus 
have adopted the planetary week current in Europe since about the 2nd century AD. The 
Indian week-days are named in the same order as ours, Ravivdra, Somavdra, Mangala or 
Bhaumavdra, Budkavdra, Guruvara, Siikravdra> S<mivdr<t, being our Sunday, Monday, 
&c. In documents, the week-day is frequently noted together with the lunar date, which 
enables us to verify the latter. The mean civil day is divided into 60 ghatikds, of 
60 pnlas each. The glwtika is therefore = 24 minutes, and the pala — 21 seconds. 10 

15. Astronomers begin the lunar year with the new-moon in Chaitra ; and this 
reckoning also prevails in Northern India. It will be remarked that the beginning of 
the lunar year thus falls in the middle of the lunar month of Chaitra according to the 
purnimdnta scheme, the first or dark fortnight of Chaitra belonging to the preceding 
year. In the amdnta. scheme, however, the beginning of the lunar year coincides with 
that of the month. In Southern India the lunar year usually begins seven months later, 
i.e. with new-moon in solar Karttika. The part of the year from Karttika to Phalguna 
is the same in the north and south of India; but the months Chaitra to Asvina of the 
southern year stand one year in advance of the northern account. 

16. The most common eras in which the lunar years are reckoned are the Saka 11 
and Vikrama eras. 13y adding 3044 to the Vikrama year and 3179 to the Saka year, the 
concurrent year of the Kaliyuga is found. The northern lunar year coincides with the 
concurrent solar year (K. Y.), except in the first part, (of varying length) of the lunar month 
Chaitra, which always falls in the preceding solar year; but of the southern lunar year 
only the first part, viz. Karttika to Phalguna, coincides with the concurrent solar year, — 
the lunar months Chaitra to Asvina falling in the following year. 

17. Usually the year given in a date means the expired year, e.g. Saka 735 means 
in full phrase " after 735 years of the Saka era had elapsed," and the year denoted is 
actually the 736th year current. In conformity with this, the tables always give 
expired years. The Hindus however occasionally use the current year, the number of 
which is, of course, in advance by one of the expired years. 

18. In interpreting a date, we must keep in mind all possible cases. The year may 
be either the expired or the current year; it may be either the northern or the southern 
lunar year ; and the date may be recorded either in the northern {purnimdnta) scheme, 
or in the southern (amdnta) scheme. Therefore, if the first calculation of a date yield 
an unsatisfactory result, we must try the other possible cases before deciding upon it 12 

10 The sidereal day which is shorter than the civil day by about 10 vinddis or palas (correctly 3 minutes 56*555 seconds) 
is divided into 60 nddis, each of 60 vinddis, each of 6 as us. The difference oetween civil and sidereal time may be neglected, 
whenever the time is sufficiently sm ill, say less than 3 ghatilc&s This will alxva}'* be the case in this paper. Correctly s pea 
in<£, the Hindus employ true civil time, so that the ghatikds are not of invariable length. This difference, however, may safely 
be neglected in the operations with which we are concerned. 

11 It may perhaps he worth while to note that in Saka 0, the mean solar j'ear began with full-moon. 

12 I subjoin in a tabular form the various ways in which, as Professor Kielhoru has shown {lad. Ant. vol. XIX, pasre 
22), a date max be interpreted — 



1. Dates in the five months from Karttika to Phal- 
guna — 

(a) <iat«'s in bright fortnights ; two possible cases : 

(1 ) expired year, 

(2) current year ; 
(b dates in dark fortnights; f ur possible cases 

expired year and current year according to botl 
the purnimdnta and amdnta schemes. 



II. Dates in the seven inonths from Chaitra to Asvina — 

(a) dates in bright fortnights ; three possible cases : 

(1) northern year current, 

(2) northern year expired = southern year 

current, 

(3) southern year expired ; 

(b) dates in d irk fortnights ; six possible cases: the 

same three years according to both the jiurni- 
mdnta and amdnta schemes. 
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The Tables : the Julian Calendar. 
19. The tables are based, as far as possible, on the Hindu solar calendar; but for 
simplicity a solar calendar is employed in them in which the dates may differ by one 
day from the Hindu solar dates. As the Hindus scarcely ever used the solar calendar 
by itself, this difference is of no practical moment; in the sequel, however, will be shown 
how the true solar date may be elicited from the tables. It is only necessary here to 
show how a date in the tables may be converted into the corresponding Christian date, old 
style. For this purpose the subjoined tables may be used. 



Part I. — Current Centuries of the Ka.litu<?a. 



Century . 


31 


32 


33 


34 


85 


36 


37 


88 


39 


40 


Equation 


0 . 


1 


2 


3 


3 


4 


5 


6 


7 


8 


Century . 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Equation 


9 


10 


10 


11 


12 


13 


14 


15 


16 


16 



Part II. — Odd years of the Century K.Y. 

For the years 1, 2, 5, 6, 9, 10, 13, 17, 21, 25, 29, 33, 37, 41, subtract 1. 
„ „ „ 72, 76, 80, 84, 88, 92, 96, add 1. 

Years not entered here take the equation of the century without any alteration. 



Part III. — For Hindu Months. 



Vaisakha 
14th March 


Jyaishtha 
14th April 


Ashadha 
loth May 


Sravana 
16th June 


Bhadrapada 
17th July 


svina 
17th August 


Karttika 
17th September 


Marga£ira 
17th October 


Pausha 
15th November 


Magha 
14th December 


Phalguna 
13th January 


Chaitra. 
12th February. 



Chaitra of preceding 
year K.Y. 

12th February C.Y. 
13th FebruFvy L.Y. 



Vaisakha of follow- 
ing year K.Y. 

14th March C.Y. 
13th March L.Y. 



Note. — If the date falls in a common Julian year, the 
6rst date should be taken ; if in a leap year, the second. 

The italicised months contain 31 days. 



20. Rule for finding the Julian date corresponding to a date in the Tables : Ex. 1. 
for 3910 K.Y. 25th Bhadrapada. Take the equation of the century K.Y. from Part I, in 
this case 7 ; make the alteration prescribed by Part II, here none; add the result to the 
Julian date placed below the given Hindu month, here 7 + 17 = 24th July. This is the 
Julian date corresponding to the first day of the solar month, which in the table is 
numbered 0. Add to the above result the number of the given day, here 25 ; the sum 
is the corresponding date of the given day, viz. 24 + 25 = 49th July, i.e. 18th August. 
Accordingly 3940 K.Y., 25th Bhadrapada is A.D. 839, 18th August, O.S. 

Example 2 : 4237 K.Y., 28th Magha. 

10 — 1 = 9. 9 + 14th December + 28 = 51st December 1136, i.e. 20th January, 1137, O.S. 
Example 3 : 4584 K.Y., 13th Karttika. 

12 + 1 + 17th September + 13 = 43rd September, i.e. 13th October A.D. 1483, O.S. 

£ 
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21. To find the date corresponding to a given Julian date: Ex. 1 : A.D. 839, 18th 
August. Convert the year A.D. into the corresponding year K.Y. by adding 3101- (Take 
care, however, to select the year K.Y. in which the Julian date actually falls) ; 839 + 
3101 = 3940 K.Y. Take the equation of the corresponding year K.Y. viz. 7. Add it 
to a date in Part III, so that the sum, or resulting date, is still less or earlier than the 
given Julian date: 17th July + 7 = 24th July = 0 Bhadrap. and if July 24th = 0 
Bhadrap. the 18th Aug. (25 days later) must be 25th Bhadrapada, 3940 K.Y. 

Example 2: 1137 A.D., 20th January. The date falls in 4237 K.Y. 10 — 1 = 9. 14th Decern- 
ber or 0 Magna + 9 = 23rd December. 

20th January = 51st December. 51 — 23 = 28th Magna 4237 K.Y. 
Example 3 : 1483 A.D., 13th October. 

4584 K.Y. 12 + 1 » 13. Karttika 0, or 17th September + 13 = 30th September; 13th 
October = 43rd September. 43 — 30 = 13th Karttika. 

Description and use of the General Tables. 

22. Tables I -IV serve to verify lunar dates coupled with the week-day. The tables 
are based on the solar calendar, and indirectly indicate the lunar date. This must always 
be borne in mind in order to understand the application of the tables. 

Tables I and II refer to the years of the Kaliyuga. Table I contains the centuries ; 
Table II the complete odd years of the century; Table III gives the days of the solar 
months approximately ; and Table IV, the ghatikds of a whole day. 

To the right of the Index the three columns headed Feriae {i.e. week-day), Tithi, and 
c moon's mean anomaly furnish the elements on which the verification of a lunar date 
depends. 

23. To convert a date of the tables into a lunar date : — First convert the given year 
of the Saka, Vikrama (or other) era into the corresponding year of the Kaliyuga, by 
applying the proper equation. As an example take — Saka 1503, Vaisakha-sudi 11 Friday. 
Here we have 1503 + 3179=4682 K.Y. 

The quantities contained in the columns in the different tables must be summed up, 
e. g., with the date 4682 K.Y. 18th solar Vaisakha, we proceed as follows : — 

Fer. Tithi. 3) J s an. 

By Table I 4G00 (0) 17-60 15 

„ „ II 82 years (5) 7*09 971 

„ „ III 18th Vais, (1) 15-26 544 

Sum. 4682K.Y. iSth Vaii. (6) 39-95 560 
The week-days are counted from Sunday =±1 (Saturday being 7 or 0). Therefore, 
if the Feria is greater than 7 (or 14), retrench 7 (or 14); the remainder indicates the 
week-day. In this case it is the 6th, or Friday. 

24. The tithis are counted from 0 to 30, the order of the numbers being that of the 
amdnta scheme; 0 to 15 are the tithis of the bright fortnight, 15 to 30 (or 0) those of 
the dark fortnight. Therefore, if the sum of the tithis is greater than 30 (or 60), re- 
trench 30 (or 60), In this case we have 39*95—30 = 9*95. This is the sum of the 
complete tithis ehpsed and the decimal fraction of the current tithi 9 at the moment 
to which the tables refer, viz. the beginning of the day of Hindu astronomers, i.e. 
mean sunrise at Lanka (supposed to be situated on the Equator under the prime meri- 
dian). Tithi 9*95, therefore, means that 9 complete tithis and 0*95 of the tenth tithi of 
the bright fortnight have elapsed at mean sunrise at Lanka. If the tithi (or remainder) 
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is above 15, retrench 15 ; the remainder indicates the complete tithi of the dark fort- 
night, e.g. 17 60 denotes that 2*60 tithi of the dark fortnight have elapsed. 

This, however, is not the true tithi, but always less, and a correction must be applied 
to obtain the true tithi. This correction, which is always additive, depends on the mean 
anomaly of the moon, which is here expressed in thousandth parts of a revolution. 
Therefore, if it exceeds 1000, the first figure, if it has more than three, is to be re- 
jected. With the remainder as argument turn to the Auxiliary table III, and take out 
the equation for this argument. The equation added to the mean tithi gives the true 
tithi. 

Thus the data already found, viz., (6) 9*95 560 : — 

<[ 's an. 5 HO, gives equation + 0'2fi 
true tithi. . . lU'21 

Accordingly, on the day under consideration, which was a Friday (as shown by 
Per. = 6), the 11th tithi was running at mean sunrise at Lanka. Of the 11th tithi 0*21 
had elapsed, 0 79 tithi being wanting to complete it. Table IV shows that 0 79 tithi is 
equal to about 46 ghatikds. Accordingly the 11th tithi ended at about 46 ghatikds after 
mean sunrise at Lanka, and therefore that day (18th solar Vaisakha) was sudi 11. New- 
moon occurred about 11 days before the 18th solar Vaisakha, or on the 7th ; and since it 
fell in solar Vaisakha, it commenced the lunar month of Vaisakha. The lunar date 
corresponding to 18th Vaisakha 4682 K. Y. is therefore Vaisakha-swc& 11, Friday. 

Example 2 : 4327 K. Y. 22nd Pausha. 

Fer. Tithi. €'s an. 
4300 K. Y. (0) 27-78 251 
27 years (6) 2*76 908 
,22nd Pausha. (6) 29 38 617 

"(5) 25*92 776 
an. 776, eq. = -f 0-01 

25-93, or 10'93 of the dark fortnight. 

To find the day of new-moon preceding or succeeding the day under consideration : 
subtract the tithi found, viz. 25*92 from the tithi of 22nrl Pausha, viz. 29'38=3 , 46; on 
the day whose tithi is equal to or near this remainder of 3*46, new-moon occurred* The 
next preceding new-moon fell on the 26th Margasira ; the next following new-moon on 
the 27th Pausha. Therefore the lunar date corresponding to 4327 K. Y. 22nd Pausha 
is, in the amdnta scheme, Margasira badi 11, Gurau or Thursday; in the Purnimdnta 
scheme — Pausha badi 11, Gurau or Thursday. 

25. But the problem which the historian is called upon to solve, is the converse of 
this : viz. the tithi being given, to find the day on which it ended, or more correctly, the 
tithi and the week-day being given, to find whether they really went together or not in a 
given year. The majority of dates in ail kinds of documents give rise to this question 
when we have to test their genuineness, or to elicit circumstantial or other general inform- 
ation. The problem must be solved indirectly, i.e., we ascertain approximately the day 
on which the given tithi was likely to end, and then calculate, in the way stated above, the 
tithi that really ends on that day ; and the solution of this problem may be so managed 
that the first approximation leads at once to a definite result, The method will be best 
explained by an example. 
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The date 3585 K. Y., Ashadha-s?^ 12, Thursday, heing given, — we calculate first 
the Feria, tithi, and <r 5 s anomaly for the beginning of the given year, viz. 3585, K. Y. 

Fer. Tithi. fsan. 
3500 K. Y. (1) 25-96 585 
85 years (2) 10 52 747 

3585 K. Y. {2>)~ 6~48 33? 

We next ascertain the new-moon in solar Ash&dha, as by it the lunar month Ashadha 
is determined. New-moon being equal t ) tithi 30*00, we find (by subtracting the tithi 
for the beginning of the given year, viz. 6*48 from 30) that 23*52 tit his have to 
elapse before the next new-moon. Therefore all days in Table III, whose tithi is 23*52 
or the next lower figure, are approximately new-moon days in 3585 K. Y. Call ' Index of 
new-moon/ the difference between the tithi for the beginning of the given year and 30, 
and c Index of the tithi? the sum of the index of new-moon and the number of the 
tithi given in the date to be verified. In this example the Index of new-moon is 23*52, 
and the Index of the tithi is 23*52 + 12 = 35*52 or 5 52. 

We now look out in Table III, in the column of the given month, for the day whose 
tithi is nearest to, but smaller than, the Index of new-moon. In this case we find that 
this occurred on the 24th Ashadha. We then select the day whose tithi is nearest to, 
but smaller than, the Index of the tithi. If the date belongs to the bright fortnight, or 
if it is a date in the amdnta scheme, the day selected must be the nearest day pointed 
out by the index of the tithi, which comes after new-moon ; but if the date belongs to 
the dark fortnight of the purnimdnta scheme, the day is to be sought before the new- 
moon day. The date in the present case belonging to the bright fortnight we look out the 
index of the tithi, 5*52, after the 24th Ashadha (the day of new-moon) ; and the tithi of 
the 2nd Sravana being 4 70, we select it, and add the corresponding elements to those 
calculated for the beginning of E. Y. 35S5, thus : — 

Fer. Tithi. <[ 's an. 
3585 K. Y. (as above) (3) 6'43 332 
2nd Sravana. 13 (2) 4*70 375 

15) 1118 707 
d an. 707, eq. + 0-02 

1120 

Accordingly, at the beginning of the day, the 12th tithi was current, 0 80 tithiheing 
wanting to complete the 12th. Table IV shows that 0*80 tithi is equal to about 47 
ghatikds. Therefore the 12th tithi ended on the day in question, about 47 ghatikds after 
mean sunrise at Lanka ; that day was a Thursday as the corresponding Feria is (5). It 
follows that the date — 3858 K. Y. Ashadha-swdi 12, Thursday, is correct, or that in 
3858 K. Y. Ashadha-*wd£ 12 fell on a Thursday. The above operations may be ex- 
pressed in the following — 

Rules. 

26. (1). Sum up Feria, tithi 9 <L 's an. for the century (Table I) and the odd years 
(Table II) of the Kaliyuga corresponding to the given date. The result is the Feria, 
tithi. and c 's an. for the beginning of the given year. 

13 Though this notation of the solar day is artificial, still it should always be recorded io the calculation ; for it will be 
of use in some cases, as will be seen in the sequel. 
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(2) . Subtract from 30 the tithi for the beginning of the given year. The re- 
mainder is the Index of new-moon. Add to it {i.e. to its complete tithis) the number of 
the tithi given in the date; the sum is the Index of the tithi. It should however be re- 
marked that, if the tithi belongs to the dark fortnight, 15 must be added to the above 
sum to find the Index of the tithi, both for the amdnta and purnirndnta schemes. 

(3) . Then look out, in Table III, in the solar month synonymous with the lunar 
month given in the date, the day whose tithi is nearest to, but smaller than, the Index 14 of 
new-moon. Now, if the date belong to the amdnta scheme, or if it belong to the bright 
fortnight of either scheme, look out, after new -moon day, the day whose tithi is nearest to, 
but smaller than, the index of the tithi. But the tithis of the dark fortnight in the 
purnirndnta scheme precede new-moon. Add theFeria, tithi, and d 's an. of the day indi- 
cated by the Index of the tithi, to the quantities found for the beginning of the given 
year, and add to the tithi thus found the equation for <L 's an. from the Auxiliary 
Table III. The result shows what tithi was current at the beginning of the day at 
Lanka. The end of the tithi cnn be found approximately by Table IV. 

Ex. 1. Samvat 1232 Bhalrapada-$&^ 13, Ravau (northern year Sam 1232 = K.Y. 4276, Ravau= 
Sunday =1.) 

Fer. Tithi. ([ 's An. 

4200 (1) 2-19 699 Ind. O or new moon = 30—3*46 = 26-54. 

76 years (5) 1-27 454 Ind. tithi sudi 13, is 26*54+13—30 = 9 54. 

4276 K.Y. (6) 3-46 153 

3rd Asvin a (2) 8-83 661 

(1) 12-29 814 
C 's an. 814, eq. = 0-08 

(1) HS2 = Sunday, sudi IS. 
Ex. 2. Samvat 1011, Bhadrapada-fozJi 11, Sfukradine {purnirndnta, northern year) , Sam 1011=4055 

K.Y. 





Fer. 


Tithi. 


<[ 's An. 








4000 K.Y. 


(i; 


8-98 


523 


Ind 


• = 30- 


-17-31 = 12-69 


55 years 


(6) 


8-33 


63 


Ind 


badi 11, 


is 15 + 11 + 12 


4055 K.Y. 


(7) 


17-31 


5f-6 








4th Bhadr. 


(0) 


8-31 


573 










(7) 


25-62 


159 








<L 's an. 159, eq. 


(7) 


+ 0-77 
26-39 











Accordingly, at the beginning of Saturday (= 7) the 27 th tithi, or the 12th tithi of the dark fort- 
night, was running; and the 11th tithi ended on the preceding day, a Friday, which therefore was the day 
intended in the date. 

Ex. 3. Samvat 1236, Vaisakha-sudi 15, S\ikre, southern year ; hence Vais&kha does not belong to 
the corresponding solar year, 4280 K.Y., but to the following year 4281 ; see above §15. 

Fer. Tithi. ([ *s An. 

4200 KT. (1) 2-19 699 Ind. Q is V52. 

81 years (4) 26-29 725 Ind. sudi 15 = 16-52. 

4281 K.Y. (5) 28-48 424 
19 Vaisakh a(2) 16-2K 581 
(7) 14-76 5 
<L 's an. 5, eq. +0-4.3 
(7) 1519 

The 15th tithi having ended on the preceding day, which was a Friday (6), the date is correct. 
14 We may also take the tithi which is equal to the Index or even a little larger. 

C 2 
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Ex.4. Samvat 1154, Chaitra-sudi 2, Ravau (southern year), Saiitat 1154=4198 K.Y. Chaitra 
belonging to the corresponding solar year, K.Y. 4198, we use the second Chaitra of Table III (see § 16). 

Fer. Tithi. J'sAn. 

4100 K.Y. (1) 5-58 111 Ind. # = 20 43 

98 years (4) 3-99 59 Ind. sudi 2 = 22*43 

4198 K. Y. (5) 9*57 170 

15 Chaitra (4) 22*52 593 

(£) 2'09 763, eq=0. 

The 2nd tithi ended on the preceding day, Sunday, as required. 
Ex. 5. Samvat 1194, Ch&itra,- bach 5, Gurau. Northern year, purnimdnta. 
We must use the second Chaitra of Table III (see § 15). Samvat 1194 = 4238 K.Y. 

Fer. Tithi. <[ 's An. 
4200 K.Y. (1) 2-19 699 
38 years (6) 0 63 728 
4238 K. Y. (0 2 82 427 
9th Chaitra (5) 1 6-42 375 

(5) 19-24 802 
d 's an. 802, eq. = 0'02 

19-26 

Thus the 20th tithi, or 5th tithi of the dark fortnight, ended on Thursday as required. 

If a doubt be entertained, whether the tithi actually ended on the day whose tithi 
has been calculated, calculate for the following day ; thus — 

4238 K. Y. (7) 2-82 427 

10th Chaitra (6) 17*44 412 

(6) 20-26 839 
(L 's an. 839, eq. = Q'07 

20*33 Hence at the beginning of Friday (6j the 21st tithi 
was running, and therefore the day could not be badi 5. 

We may however dispense with a second calculation whenever the running tithi is 
between # 10 and "90. 

27. Corrections for true time. — The tables yield the date in mean Lanka time ; to 
convert it into mean local time, add to or subtract from it the difference in time between 
the prime meridian — that of Ujjain, or 75° 51 / 45" (5 hours 3 minutes 27 seconds) east 
of Greenwich, — and the place from which the document is dated, one degree being equal 
to 6 vinadis. If the place lies to the east of Ujjain, the amount must be added ; if to 
the west, it must be subtracted, for local time. Table XXV furnishes, for the principal 
towns in India, the latitudes, longitudes, and difference in time expressed in g hap Ms 
and palas. The sign + or — indicates the amount that is additive or subtractive. 

28. A second correction (the Equation of time) is required for converting mean local 
time into true local time. A method for finding the exact value of this correction will 
be given below. For the present it will be sufficient to know in which way tbe correc- 
tion influences the date. The rule is that true local time is in advance of the mean 
time {i.e. the correction is additive) from about solar Vaisakha to Karttika, but 
behind it (or subtractive) from about Karttika to Vaisakha. The correction is at its 
maximum about the ends of solar Ashadha and Pausha, and at its minimum about the 
beginnings of Vais&kha and Karttika. 

29. To find, the beginning of a solar month. — Whenever new-moon occurs on one of 
the three first days of a solar month, viz, on one of the three days marked 0, 1, 2, in the 
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tables, it becomes doubtful whether the new-moon belongs to the current or to the 
preceding solar month. For the true beginning of each solar month, i.e. the instant of 
the samkrdnti, or entrance of the sun into the zodiacal sign, usually falls near the begin- 
ning of the second day of the solar month of the tables, i.e. on one of the two days 
marked 0 and 1 ; it may however also fall on the day marked 2, and still more rarely on 
the last day of the preceding month. It will therefore, in these cases, be necessary 
to ascertain the precise beginning of the solar month. For this purpose the column 
headed " Solar Cor. " in Tables I and II, and a similar element placed under the names 
of the solar months in Table III, is used. The figures entered in this column of 
Tables I and II denote, in ghatikds and palas, the time by which the beginning of 
the mean solar year (according to the ditferent authorities named io Table I) precedes 
( — ), or follows ( + ), mean sunrise at Lanka (i.e. the beginning of the day throughout 
these tables) of the 3rd Vaisakha of Table III. E.g. — According to the Arya Siddhdnta 
the " Solar Cor." for 4000 K. Y. is — 16 gh. 40 p. ; for 30 years— \±gk. 23p. ; for K. Y. 
4030, therefore, — I6gh. 40^. — 14 gh. 2Sp. or — 3\gh. 3p ; for 36 years + 18gh. 
45/?., for K. Y. 4036 = — 16jrA. iOp. + 18#A. 45/?. = + 2gh. 5p. These figures 
denote that the mean solar year according to the Arya Siddhdnta began in 4000 
K. Y. 16gh. 40/?. before mean sunrise at Lanka; in 4030 K. Y. 31gh. 3p. before; and 
in 4036 K. Y. 2gh. 5p. after mean sunrise at Lanka of the 3rd Vais'akha of the tables. 
In Table III the ' Solar Cor/ placed below the names of the several months, as the 
correction of the month, shows by how mucli the true beginning of the month is separated 
from the mean sunrise of the second day of the same month (marked 1 in Table III), the 
beginning of the mean solar year being supposed to coincide with the beginning of the 
3rd of Vaisakha. In all other cases the ' Solar Cor.' for the year must be combined with 
the 'Cor.' of the month, in order to find the true beginning of the latter, e.g., 4030 K.Y. 
= — 31gh. 3p ; Asvina = + llgh. o)p. : the sum, — VSgk. 12p. indicates that Asvina in 
4030 K. Y. began \3gh. 12p. before the 1st Asvina in Table III. As however the begin- 
ning of the solar year, and consequently that of the solar months, varies with the 
different authorities, four columns are given under Corrections for Solar dates in Table 
I, headed by the name of the Siddhdntus from which the elements are derived. The 
'Cor/ in Table II strictly applies only to the Arya Siddhdnta, and for other Siddhdutas 
it requires a small correction ; this however may be neglected in calculations with the 
General Tables, as the exact calculation can only be made with the Special Tables. In 
using the Brahma Siddhdnta, we must use the day 0 of Table III, in place of the day 1, 
as according to that Siddhdnta the beginning of the solar year precedes by about one 
day the beginning of the solar year employed by the or her Siddhdntas. 

The " Cor." for the months differs also with the different authorities. It is given 
according to the Arya Siddhdnta 15 and to the Surya Siddhdnta, which yield the greatest 
and the smallest amounts. As the General Tables give only approximate results, i.e. 
results correct only to within one or two ghatikds, it would be needless to strive after 
greater accuracy in the ascertainment of the beginning of the solar months. 

15 I give the 'Cor.' for the months according to the Surya Siddhdnta as found by the Special Tables; but the 
'Cor.' according to the Arya Siddhdnta is calculated from the length of the solar months given by Warren. The latter 
result differs in some cases by more than half a ghatikd from my calculations. But as Warren probably gave his dates 
oq the authority of a native tradition, aud as the dUfereuce is smaller tnau need be taken into account, I have adhered to 
his statements. 
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As the beginning of a solar ir jnth is the moment of the samkrdnti, the rules given 
above serve at the same time for calculating the samkrdntis. 

30. Doubtful cases. — When the index of new-moon points to one of the first three 
days of a month in Table III, compute the true beginning of the solar month as above, 
and then calculate the tithi for the moment thus found. The result shows at once 
whether new -moon followed or preceded the true beginning of the month, and conse- 
quently whether that new-moon belonged to the same or to the preceding month. 

Mule. — Sum up the tithi, d 's an. and Cor. for the given year ; add the tithi and 
<t 's an. for day 1 of the given month, and the Cor. for the given month. Add to, or 
subtract from these sums the tithi and c 's an. for the ghatikds of the sum of Co?\ (Table 
IV) according as the latter has the sign + or — . Then proceed as usual and interpret 
the result (i.e. the true tithi) as explained above. This will be best illustrated by 
examples, 

Ex. Suppose a date in Pausha 3S44 K. Y, be given, we calculate as usual : — 

Fer. Tithi. ([ 's An. 
3800 K. Y. (1) 15 17 34S Ind. * = 8 37 

44 years (6) 6*46 243 



3S44- K. Y. (7) 21-63 591 

The index of new-moon points to the first Pausha and to the first Magha, both these 
days belonging to the doubtful days ; hence it is uncertain whether the first new-moon 
belongs to Margasira or Pausha, and whether the second belongs to Pausha or Magha. 
We therefore determine first the true beginning of the solar months Pausha and Magha. 
Cor. for 3800 is — Ogh. 50/?., for 44 years + 22gh. 55^. ; consequently for 3814 K Y. 
it is + 22gh. hp. Add ' Cor.' for Pausha ( + 9gh.4Ap.) = +Mgh. 49p., and for Magha 
( + SOgh. 37/?. ) = + 5 2/7 A. 4Qp. We then add to the result for 3844 K. Y. the tithi and 
c 's an. for 1 Pausha and 1 Magha, and the increase of tithi and a 's an. for the calcu- 
lated Cor. of Pausha and Magha. 



3844 K. Y. . . 21 63 591 
1 Pausha . . 8-11 855 
32 gh. (Table IV) • _0-5* 19 

U-28 465 
C's an. 465. eq. . <W>1 

U~79 



Tithi. An. Tithi. An. 

6844 K. Y. . . 21 63 591 

1 M&crha . . 7-48 908 

53 gh. ' . . 0-89 32 



O-.UU I'di 
d's an. 531, eq. . 0 3 4 

0-34 



The true tithi for the b- ginning of both months shows that, in both cases, new-moon had passed ; con- 
sequently the first new-moon belonged to Marizasira and the second to Pausha. 

31. Intercalary and expunged months. — If in the above example the first new-moon 
had occurred after 9 and not before the beginning of Pausha, there would have been two 
new-moons in the same solar month, and consequently there would have been an inter- 
calation of Pausha. If on the contrary the second new-moon had occurred after the 
beginning of Magha while the first occurred before that of Pausha, there would have 
been no new-moon in Pausha, and consequently lunar Pausha would have been expunged. 
The preceding remarks lead us to the following rules : — 

(1) If at the beginning, as well as at the end, of a solar month, the moon is either 
waxing or waning : or, in other words, if both the current lit Ms belong either to the 
bright or to the dark fortnight, there is an ordinary and no intercalary or expunged 
month. 
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(2) If the moon is waning at the beginning, but waxing at the end of a solar month 
there is an intercalary month. 

(3) If the moon is waxing at the beginning, but waning at the end of a solar 
month, the homonymous lunar month is expunged. These rules are expressed in the 
subjoined scheme. 

At end of the same solar month* 
Sudi 
Badi 

Sudi # . 
Badi 



At begiuniug of a solar month, and 
Sudi . . and 
Badi . . and 
Badi . . and 
Sudi . . and 
Examples for intercalary months — 

Ex. 1. Samvat 12 IS (northern year) dvi° Ashadha sudi 5, Gurau. 
Samvat 1218 = 4262 K. Y. 

Fer. Tithi. 

4200 K. Y (1) 2-19 

_6_2 years . . . . (1) 25 98 

4262 K. " 



ordinary month. 



intercalary month, 
expunged month. 



An. 
699 
861 



Cor.— 32 
+ 2 



P- 

30 

17 



—30 13 



Y. (>) 2817 560 

< Cor/ for Ashadha,-*- 10^i. 51p. added to ' Cor. 9 of the year,— 30^. 13j9. makes— 19gh. %2p.; 
Ashadha began 19yh. 22jt>. before 1 Asb&dha of Table III. < Cor. 9 for Sravana,— \%gh. 31/?. added to — 
30gh. 13/?. makes —4<lgh. 44jo. • Sravaua began (or Ashadha ended) 42^/fc. 44j». before I S^ravana of the 
Table. 





Tithi. 


An. 




Tithi. 


An. 


4262 K. Y. . 


28-17 


560 


4262 K. Y. . 


28-17 


560 


1 Ashadha . 


1-07 


177 


1 SVavana . 


3*68 


339 




29-24 


737 




1-85 


fc99 


—19 gh. 


—0-32 


li 


— 43 gh. 


073 


26 




2892 


726 




1-12 


873 


d 's an. 726, eq. . 


001 




t's an. 873, eq. 


0-11 






28*93, Moon waning. 




1*23, Moon waxing. 


Accordingly there was 


an intercalary Ashadha. 


We now calculate sudi 


5, of the intercalated month. 




Fer. 


Tithi. An. 






4262 K.Y. . 


• • 


. (*) 


2817 560 


Ind. 


• =1-83 


4th SVavana 




. W 


674 448 


Ind. sudi 5 = 6-83 



<[ 's an. 8, eq. = 



(6) 
(6) 



4*91 
0-44 
535 



Accordingly the 5th tithi ended on the preceding day, which was a Thursday, as shown by its Fer. 
being (5). The sudi 5 of the regular month fell ou the 6th Ashadha, which was a Wednesday. 
Ex. 2. Samvat 1298, dvi° Bhadrapada- iadfc 7, Gurau. 

The year being the southern year, Bhadrapada fell in 4343 K. Y. (not in 4342 K. Y.) See § 16. 









Fer. 


Titbi. 


An. 




P- 


4300 K. Y. . 




• 


. (0) 


2728 


251 


+ 9 


35 


43 years 






. (5) 


25-65 


997 


+ 7 


24 


43*3 K. Y. . 




• 


. . (5) 


22-94 


248 


+ 16 


59 



Bhadrapada Cor. -f \bgh. 41p. 



Asvina Cor. 

4343 K. Y. . 
1 Bhadrapada 
+ 33 gh. • 

An. 731, eq.= 



17^5. 51j>. 
Tithi. 
22-94 
5-26 
0-56 



+ 16^. 59jo. 

+ 16^. 59/>. 

An. 
243 
464 

20 



28*76 732 
JO-00 

28*76. Moon waning, 



32 gh. 40 p. 
34 gh. h\)p. 



4343 K. Y. . 
1 Asvina • 
+ 35 gh. . 

An. 858. eq. 



Tithi. 


An. 


22-94 


248 


6*80 


589 


0 57 


21 


0-31 


856 


0-09 




O 10. Moon waxing 
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Accordingly, there was an intercalation of Bhadrapada. We calculate the f.ihhi :— 



4343 K. Y. 
22nd A§vina 

An. 599. eq. 



Fer. 


Tithi. 


An. 


(5) 


22-94 


248 


(0) 


28-14 


351 


(5) 


21-08 


599 




0-17 




(5) 


2125 





Ind. O 7-06 
Ind. badi 7 = 29 06 



Accordingly the 22nd tithi, or badi 7, ended on Thursday (5), as required. 

We have selected the day according to the amdnta scheme, which comes out correctly ; 
had we tried the ptirnimdnta scheme, the week-day would not have come out correctly, 
viz. 24th Bhadrapada, Wednesday, in the first month, 25th Sravana, Monday. If we 
had tried the northern year Sam 1298, whose Bhadrapada fell in 4342 K. Y., we should have 
found that there was no intercalary Bhadrapada in that year. As the character of a 
given date is not usually known beforehand, all these calculations must be made in order 
to decide the case. 

32. Though an expunged month cannot occur in a date, still it may be interesting 
to see how an expunged month can be proved by calculation to have been due. If it be 
suspected that in 4012 K. Y., Pausha had been expunged, we calculate the tiihis and 
anomaly for the beginning of Pausha and Magha : — 

Tithi. (Tsar.. gh. p. 

4000 K. Y. 8-98 5:>3 —16 40 

12 years 12*67 66 + 6 15 



4012 K.Y., 21-65 5b9 
1 Pausha 8*11 855 
-10 crh. —0 17 —6 



-10 25 



an. 438, eq. 



29-59 
0*57 



438 



0*16, Moon waxing*. 



Pausha — 10 
Phateuna — 10 



p. gh. 
25 + 9 
25 + 30 



P- 
44 = 

37 = 



ffh. 
— 0 
+ 20 



P- 
49 

J2 



4012 K. Y., 21-65 589 
1 Magha 7*48 90S 
+ 20 gh. 0-34 12 



29-47 

an. 509, eq.= 0-39 



509 



29*S6, Moon waning* 



The calculation shows that no new-moon occurred in solar Pausha: accordingly Pausha 
was expunged in the Lunar calendar of 4012 K. Y. 

The following general rules will be found useful : — 

(1) The months Karttika up to Phalguna only can become expunged. 

(2) There can never be an iutercalary Pausha, and the intercalation of the months 
Margasira and Phalguna is possible only under favourable circumstances, depending on 
the moon's anomaly, 

33. It may sometimes be desired to know in which years of a given centurv a 
certain month was intercalary. This may best be explained by an example. If it be 
requir 3d in which years of the 40th century of the Kaliyuga, Sravana was intercalary : 
we add the elements of the 40th century to those of the 1 Sravana and 1 Bhadrapada, and 
calculate them for the beginning of those months in 4000 K. Y., viz. — 



Tithi. 


([ 's an. 




P- 




Tithi. 


([ 's an. 




P- 


4000 K. Y. 8-98 


523 


— 16 


40 


4000 K. Y. 


8*98 


523 


— 16 


40 


1 Sfr&vana 3-68 


339 


— 12 


31 


1 Bhadr. 


5-26 


464 


+ 15 


41 


1266 


862 


— 29~~ 


Tl 




14-24 


421 


— 0 


5;J 


—29 gh. —0-49 


— IS 






— 1 gh. 


— 0'02 


1 






12-17 


844 








14-22 


420 
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K.Y. 4000 
7 

4007 
—12 gh. 

an. 635 



Tithi. 
12 17 
17 65 

29-82 
—020 

2962 
+ 0-11 

2973 



An. 
844 
798 

642 
—7 

635 



Now it is evident that, as 1217 + 1783 = 30, and 14-22 + 15-78 = bO, those 
years in Table II whose tithi is larger than 15'78, but smaller than 17'83, may 
have had an intercalary Sr&vana ; for such a tithi added to that for the beginning of 
Sravana of 4000 K. Y., viz. 12* 17, will give less than 30, indicating wane of the moon, 
and added to the tithi for the beginning of Bhadrapada, viz. 14* 22, give more than 30 or 
indicate waxing moon as required for an intercalary month. Running the eye over 
Table II, we select the years whose tithi is between 1578 and 17*83, viz. 7, 15, 34, 53, 
64, 72, 91. 

In these years, therefore, an intercalation of Sravana was possible. Those years 
whose tithi is very near the limits must be calculated, as for them the intercalation is 

doubtful, e.g. 7, the Cor. of 7 being —12 gh. 21p. subtract 
the equivalent (Table IV) from the result. 

As 29*73 indicates waning moon, the month was interca- 
lary, for without calculation we see that the 1st tithi of 
Bhadrapada comes out larger than 30 or 0. 

But, if wc compute for 4061, we find that the new-moon 
had occurred before the beginning of the Sravana, — there being consequently no inter- 
calary month of that name. 16 

34* As the beginning of the solar year, and consequently of the solar months, 
depends on the length of the solar year, and as the different authorities vary in this 
particular, Table I exhibits columns for the solar correction according to the different 
Siddhdntas most in use. By using the different columns we get different beginnings 
of the solar months. Usually the difference amounts to a few ghatikds only; but 
the Brahmasiddhdnta yields a date differing by about one day from that of the 
others. 

It is obvious that the difference in the beginning of the solar months, even if it 
amounts to few ghatikds only, may occasionally make one month intercalary according 
to one Siddhdnta, while others would make a preceding or following month intercalary. 
For instance, if we calculate Bhadrapada in Sam vat 1467, that month is an ordinary 
one according to the Arya Siddhdnta, but intercalary according to the Surya Siddhdnta. 
while Asvina is intercalary according to the Arya Siddhdnta. 

1st.— The calculation according to the Surya Siddhdnta — 



4500 

11 years 

4511 K. Y. 
Bhadra. 

lb gh. 

an. 723, eq. = 



Titlu. 
1-X7 



An. 

428 
820 



9 



+ 

— 9 



P- 

15 

16 



22 86 
5-26 

2* \% 
4-030 



248 
464 



— 0 
+ 17 



1 

57 



712 
11 



+ 17 



56 



o-oi 



723 



4511 K. Y. 
Asvina 

19 gh. 

an. 848, eq. = 



Tithi. 
22-86 
6-80 



An. 
248 

5S9 



— 0 

+ 19 



P. 
1 

30 



29-t36 
+ 0-32 



837 
11 



+ 19 



30 



29-98 
0-U8 



848 



28*43, Moon waning. 



0 06, Moon waxing. 



1 The two factors which influence the preliminary result are Cor. of the year and ([ 's an. The former may even 
ectend the limits under certain circumstances : if Cor. of the odd year is — , the limit for the beginning of the month may 
become extended, if +, that for the end of the month ; but never by more thau 0*60. 

D 
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Now compute Asvina and Karttika according to the Anja Siddhdnta. 



titlii. 


An. 




D. 










4500 K.Y. 20-99 


428 


+ 3 


45 










11 years l'S7 


820 


—9 


16 


titlii. 


An. 






4511 K. Y. 22-86 


248 


—5 


31 


4511 K.Y. 22^6 


248 


— 5 


31 


A§vina 6*80 


589 


+ 17 


51 


Karttika 8-29 


714 


—14 


47 


2966 


837 


+ 12 


20 


115 


962 


—19 


18 


+ 12gh.= 0-20 


7 






— 19^h.= —32 








29-86 


844 






0-8:3 


951 






An. 844, eq. = 0*08 








951, eq. = 0-28 








29-94 


Moon 


waning. 




TIT 


Moon wax 


nor-. 





The calculation proves that in Samvat 1467, Bhadrapada was intercalary according 
to the Surya Siddhdnta* and Asvina according t n the Arya Siddhdnta. However, to 
decide such cases beyond doubt, the tithi should be calculated by means of the Special 
Tables for the Siddhdnta in question. 

35. On mean intercalations. 17 — It is probable that, in ancient times, besides the 

system of true intercalations as described above, that of mean 
intercalations was used. The difference between the systems 
consists in this, that in the latter mean solar and lunar months 
are used instead of true ones. As a mean lunar month is 
shorter by 54 ghatik&s 28 palas than a mean solar month, it 
follows that a mean intercalation is due whenever mean new- 
moon occurs within o&gh. 28p. after the beginning of the 
mean solar month, or, expressed in a form more convenient 
for calculation, — when at the beginning of the mean solar 
month the mean tithi is between 29*08 and 30*00. From 
this, it follows that, when at the beginning of a mean solar 
month the mean tithi is found to be between O'OO and 0*92, 
the preceding month was intercalary. 
In computing mean intercalations we sum up the tithi and Cor. for the century 
and the odd years, from Tables I and II, and add the mean tithi current at the beginning 
of the mean solar month under consideration from the table here given. 

Ex. 1. — The Khera plate of Dharasena IV mentions an intercalary Margasira. It 
has been proposed by Dr. Schram 18 that this was a mean intercalation which occurred in 
3749 K.Y. Let us calculate the mean tithi for the beginning of mean Margasira 
according to the above rules. 



Mean solav month. 


Mean j 
tithi. 


| (Chait. prec. jr. . 


^9'68)! 


i Vaisakha . 


0-60 i 


; Jyinslitha . 


1-52 j 


i A*hadha . 


2-44 I 


! Sravana 


337 


| .Bhadrapada 


4*29 


! Asvina 


521 


! Karttika . 


6 13 j 


i Manrasira . 


7*06 ! 


: Pausha 


7'98 




S-90 


1 Ph&lguna . 


982 


! Chaitra 


! 10-74 


I (Vais. fol. yr. 

i 


11-67) 



tithi. 

Table I. 37<>0 K.Y. 19*17 
„ II. 49 years 2x0 
mean Marg. 7*06 



4- 7 
—19 



P- 
5 
29 



IV.— 18 gh. 



28-73 
-0*20 



-12 24 



28-53 



ir Tbo calculation of mean intercalations is easier by the Special Tables, as will be from the sample in § 56, 
Sitzunyxbcrichte der phil. hist. Classe der Kais. Akadttmie der Wissenschaften, Wien 1*85. 
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As the tithi, 28*53, does not come within the limits prescribed above for a mean 
intercalation (viz. 29*08 — 30), M&rgasira could not have been intercalary. 

Now, as a mean solar month is longer by oigh. 28p. than a mean lunar month, 
it follows that at the beginning of a mean solar month the tithi will be larger by 0*92 
than at the beginning of the preceding one. By this rule we find that in this case the 
mean tithi at the beginning of mean solar Pausha (the month after Marga&ra) was 
28 , 53+0'92=29 , 45. And as this tithi makes the month intercalary, it follows that there 
was a mean intercalation of Pausha ; if, however, we have recourse to Brahmngupta's way 
of naming intercalary months (see § 10, note 7), the intercalated month was Margasira. 19 

Ex. 2. — It has been suggested 20 that, in Kaliyuga 3741, mean Pausha was inter- 
calary according to the elements of the Brahma Siddhdttta. 

tithi. gh. p. 

3700 K. Y. 19-17 +13 7 
41 years 3 04 + 36 £1 
id. Pausha 7-98 —60 

11 gk. — JH9 
0 00 

The tithi being just within the prescribed limits, the month was probably inter- 
calary. See below § 67. 

On Karanas. 

36. Half a tithi is called a Karana, sixty of which make up a lunar month. 
Their names and numbers are as follows : — 



Bj.uij . 7, 14 21, 2S, 35, 42, 49, 56 

Visbti . 8, 15, U 3 29, 36, 43, 50, 57 

Sakuni . 58 

Naira . 59 

Chatusbpada 60 



Kiriistughoa . 1 

Bava . . 2, 9, 16, 23, 30, 37, 44, 51 

Balava . . 3, 10, 17, 24, 3 1, 38, 45, 52 

Kaulava . . 4, 11, 18, 25, 3>, 39, 46, 53 

Taitila . . 5, 12, 19, 26, 33, 40, 47, 54 

Gara . . 6, 13, 20, 27, 34, 41, 48, 55 

The first tithi of the bright fortnight is composed of the karanas Kimstughna 
and Bava, the second of Balava and Kaulava, and so on. The karanas therefore do 
not denote a particular day, but a certain part of a day, about 29£ ghatikds. 

Ex. — In the date Sam. 1275 (i.e. 4319 K.Y.) M&rgaSira-sudi 5, the karana Balava 
is given. What time of the day is intended ? We calculate first the tithi. 

4300 K.Y. 27-78 251 lnd. * = 1*90 

1 9 years 0 32 864 lnd. sndi 5 = 6-90 

4319 K. Y. 2H-10 115 

28 Margasira 6'09 783 

4-19 898 
An. 898, eq. = Q'17 

4*36 

From the above scheme of Karanas we make out Balava No. 10 to have been the second 
half of mdi 5. By table IV we find that the difference between the tithi for the 
beginning of the day 1"36 and that for the beginning of Balava 4*50, viz. 0*14, is equal to 
about 8 ghatikds. The time intended by Balava therefore was 28th Margasira 8 to Sigh. 

19 Comp. also Fleet, Corp. Insc. Ind. vol III, introd. p. 94. 

20 Sitzungsberichte, ut sup. 

3 F 2 
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Place of the Moon. 

37. Moon's Nakshatra and Bdsi. — Dates are frequently coupled with the name of 
the Nakshatra or asterism in which the moon was at the time of the date ; occasionally 
the r&si or zodiacal sign also is mentioned. Table IX shows which part of the Hindu 
ecliptic is attributed to each Nakshatra, and Table V that of the single zodiacal 
signs, e. g. Table IX shows that the Nakshatra Visakha denotes 200°— 213° 20' of 
sidereal longitude, 21 and Table V that the sign Kumbha extends from 300° to 330° 
sidereal longitude. If we know the longitude of the moon, we can tell at once in 
which Nakshatra and zodiacal sign she stood. It will, therefore, be necessary to calcu- 
late the moon's longitude. Now the longitude of the moon=longitude of the sun + 
distance of sun and moon. The latter element is furnished by the tithi ; for, as one 
tithi is equal to the time required by sun and moon to increase their distance by 12°, 
we need only multiply the tithi for a given moment by 12, to find the distance of the 
sun and moon in degrees. V> r e found above that, at the beginning of the 28th Marga- 
sira 4319 K.Y. the true tithi was 4*36; it follows that the distance of sun and moon is 
12x4-3G=52°'32 or 52° 19/ 

The true longitude of the sun for the beginning of every day of the solar year is 
furnished by the column headed 0*s longitude in Table VIII, but a correction must be 
applied for the interval between the beginning of the mean solar year and the beginning 
of the given day. 

Rule. — Haviug found ' Cor.' for the year under consideration, add as many minutes 
to the longitude of the sun as 6 Cor.' contains ghati/cds, if ' Cor. 5 is negative; if positive, 
subtract the amount from the sun's longitude. 

Thus for the 2Sth Margasira 4319 K.Y. we must subtract 14', for < Cor. ' (+19 gh m 
35p. — ogh. 6y?.) = +14pA. 29p. from the longitude of the sun given in Table VIII for the 
day under consideration, viz. 237° 49'. The result, 237° 35', is the sun's longitude at the 
beginning of 28th Margasira 4319 K. Y. 

To the longitude of the sun must be added the distance of sun and moon ; the 
result, retrenching 360° if necessary, will be the true longitude of the moon. Turning 
with the longitude of the moon to Table IX, we find in which Nakshatra the moon was 
at the moment calculated. In the same way Table V shows tiirousrh which zodiacal 
sign she was then passing through. 

In this example we have — 

Longitude of tlie sun ....... 237° 35' 

+ Distance of sun and moon ♦ 52° 19' 

Longitude of the moon ....... 289° 54' 

According to Table IX the moon stood in Sravana (280° — 293° 20'), and would pass into 
the next Nakshatra in between 15 and 16 ghatikds, the difference 293° 20' — 289° 53'=3° 
27', being equal to 15gh. 43p. (the motion of the moon being supposed to be of mean 
amount), see Table XL Table V shows the moon to have been in Malcara, the Hindu 
Capricorn us. 

Yogas. 

38. A Yoga is the period, of variable length, in which the joint motion in longitude 
of the sun and the moon amounts to 13° 20', being the extent of a lunar mansion. There 

31 The Hindus use sidereal, not tropical, longitude. 
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are therefore as many Yogas as there are lunar mansions, viz. 27. Their names and the 
portions of each are given in Table IX, together with those of the Nakshatras. 

In order to find the Yoga current at a given moment, add the longitudes of the 
sun and moon, and interpret the sum from Table IX. 

Ex. — For the beginning of the day, whose Nakshatra we have calculated above, 
4319 K.Y. Margas'ira-sudi 5, we have found : — 

Longitude of tbe sun ....... 237° 35' 

Longitude of the moon ....... 289° 54/ 

Accordingly degrees of yoga , 527° 29' or 167° 29° 

Table IX shows that 167° 29' falls within the portion of the yoga Vyatipata (160° 
— 173° 20') which therefore was current at the beginning of the day. It ended, and 
Harshana commenced, after about 25 ghatikds, as the difference 5° 53' (=173° 20' — 167° 
29') is by Table XI =24 gh. 55 p. 

I shall now give the calculation of a date which contains all the particulars dis- 
cussed in the foregoing paragraphs. 

Vikrama 1531 (K.Y. 4575), Karttika-sudi 9, Budhav&sare, Dhanishtha-nakshatre 
Vriddhi-yoge, Kaulava karane, Kumbha-rasi-sthite chandre. 
Calculate first the tit hi and weekday — 

Fer. Tithi. An. gh. p. 

4500 K.Y. (0) 20-99 428 + 3 49 Ind. ft = 19-56 

_ 75 years (3) 19 45 173 + 20 4 Ind. sudi 9= 28*56 

7.575 K.Y. (3) 10-44 601 + 23 53 
20th Karttika (3) 27-57 403 
(4j 8-01 4 
Ad. 4, eq. Q-43 
8*44 

Accordingly, on Wednesday (4), at mean sunrise, the 9th tithi was current; it ended 
about 33 ghatikds (the equivalent of 0*56, see Table IV) later. At the same moment 
ended the karana Kaulava, No. 18, being the second-half of the ninth tithi. 

On the 20th Karttika the longitude of the sun is 199° 15' (Table VIII), Cor. for 
4575 K.Y. is, as calculated above, + 23#A. oSp. Accordingly 23' 53", or say 24' 
must be subtracted from the O's longitude. The remainder 198° 51' is the true longi- 
tude of the sun at the beginning of the day under consideration. 

The distance of sun and moon is 12x8'44=101°-28 or 101° 17'. Add longitude 0 
to find the d 's longitude=198° 51'+ 101° 17=300° 8'. Table IX shows that the moon 
stands in the Nakshatra Dhanishtha, and Table V that she had just entered Kumbha 
or Aquarius, when her longitude is 300° 8'. 

The yoga is 198° 5' + 300° 8=498° 59' or 13S° 59', and Table IX shows that the 
yoga Vriddhi was current. 

This proves the date to be correct in all particulars. By the rules laid down in § 20 
we find that the day corresponded to the 19th October 1474, (Old Style), a Wednesday. 

The place of the Sun. 

39. To find for any particular day the sun's place in the ecliptic — either in zodiacal 
sign or in lunar mansion, we need only use the sun's longitude for the given day (in 
Table VI Ii) for the Index of Tables V and IX, and in the same way as we have used the 
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longitude of the moon for finding the Nakshatra and East. The Nakshatras divide 
the course of the sun into 27 equal parts which determine fixed periods of the year. 
These periods are commonly used for regulating agricultural labours ; but I do not know 
whether they are mentioned in the dates of documents. The particulars most frequently 
mentioned in dates are the Samkrdntis. As a Samkrdnti is the moment of the true 
beginning of a solar month, this element can be derived from the tables. 

In connection with those Samkrdntis, however, which determine the Uttarayana 
and Dakshinayana, it will be necessary to remark respecting the precession of the 
equinoxes (Erdntipdtagati), that as stated above, the Hindus measured all longitudes 
on the fixed ecliptic, taking for its initial point the vernal equinox, as it was in 3600 
K.Y. 22 At that time the sidereal (nirayana) signs coincided with the tropical (my an a) 
signs, but afterwards they differed from each other by the amount of the precession 
(ayandmsa). This amount, in degrees, is found by multiplying the difference between 
the given year K.I and 3600 33 by 3, and dividing by 200 ; e.g. in 4572 K.Y. the 
ayandmsa amounted to -~^-=14i 0 'oS or 14° 34 / *8. By so much the beginning of every 
tropical {say ana) sign precedes that of the sidereal sign. Hence to find a tropical 
[say ana) Samkranti, we must subtract the ayandmsa of the given year from the number 
of degrees supplied by Table V for the beginning of the fixed (sidereal or nirayana) 
signs. Thus the beginning of the tropical sign KanyainK.Y. 4572 will be at 150°— 14° 
35'=:135 0 25' of longitude. Table VIII shews that the sun was at that point about the 
17th Bhadrapada. By means of Tables I-III, we find the day to have been a Friday, 
Bhadrapada sudi 2, and we compute as follows : — 





Fer. 


Tithi. 


d 's An. 


Cor. 










gh. h. 


K.Y. 4500 


• (0) 


22-99 


428 


4- 3 45 


72 years 


(0) 


17-04 


434 


—22 30 


17th Bhadr. 


. (6) 


21-54 


45 


— Lb 45 




(fl) 


1-57 


907 





An. 907, eq. 0*19 

1*76 Friday, sndi 2 

We must, however, as explained above, § 37, add as many minutes to the longitude 
of the sun for the calculated day (in this case, 135° 10') as the solar correction for the 
year ( — 18^^. 45p.) has ghatikds; 135° 10' + 19' = 135° 29'. Accordingly the sdyana 
Samkrdnti of Kanya, which should take place at 135° 25', occurred just before the 
beginning of the day calculated, viz. about 4 ghatikds earlier. 

A calculation of this sort should be made whenever a date coupled with a Samkrdnti, 
does not come out correctly in all particulars. For, it is possible that a sdyana 
Samkranti may be intended, since these Sarhkrantis too are auspicious moments. 

Eclipses. 

40. The solar and lunar eclipses from B.C. 1207 down to A.D. 2000 are registered 
in von Oppolzer's Canon der Finsternissc. 2 * The details of solar eclipses can easily 
be derived from the tables of Dr. Schram (ib. vol. LI). To these works therefore the 
student is referred in all cases where actual eclipses have to be dealt with. But the 

22 According to the Siddhanta Sfiromani, however, in 3628 K.Y. 

23 The rule for the Siddhdnta S'iromani is— subtract 3628 from the given year K.Y. ; the remainder is the ayandmsa 
in minutes. Subtract from this result, if a high degree of accuracy is wanted, the tenth part of the above remainder taken 
as seconds. 

24 Denkschriften der KaUerlichen Ahademic der Wissenschaften, math, natur. Classe, Wien, vol. LI I. 
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eclipses mentioned in inscriptions are not always actually observed eclipses, but cal- 
culated ones. My reasons for this opinion are the following :— Firstly, eclipses are 
auspicious moments, when donations, such as are usually recorded in inscriptions, are 
particularly meritorious. They were therefore probably selected for such occasions, and 
must accordingly have been calculated beforehand. No doubt they were entered in the 
punchdngas or almanacs in former times as they are now. 25 Secondly, even larger 
eclipses of the sun, up to seven digits, pass unobserved by common people, and smaller 
ones are only visible under favourable circumstances. Thirdly, the Hindus place implicit 
trust in their Sastras, and would not think it necessary to test their calculations by 
actual observation. The writers of inscriptions would therefore mention an eclipse if 
they found one predicted in their almanacs. 

For determining the occurrence of eclipses the columns showing the sun's distance 
from the moon's nodes in Tables VI, VII, VIII, serve. The quantities are given in 
thousandth parts of the semicircle. In Table VI this quantity is given from modern 
European tables and also according to the Arya, Surya> and Brahma Siddhantas, 
and the Siddhdnta Siromani. 2 * In the remaining tables the difference between the 
various authorities is so small that it is neglected. 

According to Hindu science — 

{certain, if © from node is between 0 and 90, or 910 and 1000 
doubtful „ „ „ 91 „ 105 „ 909 „ 895, 

impossible,, '„ „ 106 ,, 894- 

/ certain, if 0 from node is between 0 and 58, or 94*2 and 1000 
At full-moon a lunar eclipse is < doubtful „ „ „ 59 „ 75 „ 911 „ 923 

L impossible ,, „ 7« „ 922 

41 . A solar eclipse can only happen at the time of new-moon, i.e. when tithi is 0 
or 30, and a lunar eclipse only at the time of full-moon, i.e. when the tithi is 15 00. 
It is also obvious that an eclipse of the moon is visible only when the moon is above tLe 
horizon during the eclipse, i.e. after sunset ; and a solar eclipse is invisible after sunset. 
Therefore, in computing lunar eclipses, we calculate the moment of mean sunset, i.e. 3Qgh. 
For this we must add 0 51 to the tithi, 18 to anomaly, 3 to node as shown below : — 

Ex.— ISaka 851, 4030 K.Y. Magha-sudi 15, Sunday, a lunar eclipse. 

According to Tables Mil, and (node) Tables VI— VIII:— 





Fer. 


Tithi. 


d 's An. 


Node. 




4000 K. Y. . 


(1) 


8-98 


523 


62 


Ind. # 18-83 


30 years 


(3) 


2-19 


684 


228 


Ind. Tithi 3*83 


403O K. Y. . 


(4) 


11-17 


207 


290 




27 Magna 


M 


2-81 


815 


712 




30 ghattkds . • 




0-51 


18 


3 






• U) 


14 95 


4u 


5 




4 's an. 40, eq. 


52 










Tithi 


1501 








An eclipse which was not visible 


in India is recorded in 


Professor Kielhorn's paper, 4 


' Examination of questions con 



nected with the Vikrama era. "— Ind. Ant. vol. XIX, p. 116, eclipse No. 83. 

26 The limits of a 6olar eclipse are approximate only. They determine eclipses that might be visible at some point of 
the whole earth. The Hindu method of calculating solar eclipses is cumbrous, and the rest'ts carrot be given in a convenient 
tabular form* It is different with lunar eclipses. In the iuiddie of soltr Ashadha a lunar eclipse occurs, as calculated oy the 
Surya iSiddhdnta, when at fuii-moon the anomaly is 5C0 and 0 and distance from node 75 or 925, or anomaly 0 and distance 
ot node 62 or 938 ; in the middle of polar Pnusha, when at iull-moon the anomaly is 500 and distance from node 74 or 926, or 
anomaly 0 and distince from node 58 or 942. It will be seen that the limit is influenced more by the value of the unomaiy 
than by the time of the year. Details need not be entered upon here ; tnese remarks will serve ibr most cases. 
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The tit hi 15*01, shows that on the day calculated, a Sunday, full-moon occurred 
before mean sunset at Lanka (about \gh. earlier, see Table IV) and as ' node '=5 is within 
the limits of certain eclipse, there was therefore a lunar eclipse visible in India. The 
date is 17th January, 930 A.D. On that day, according to von Oppolzer's Canon, the 
middle of a lunar eclipse occurred at 13 hours 8 minutes after mean midnight at Green- 
wich. 27 or 12 hours 12 minutes after mean sunrise at Lanka. Our tables make the 
middle of the eclipse fall about half an hour earlier than the true time. 

Ex. — Was there a solar eclipse in 4730 K.Y. Jyaishtha ? 
Calculate first Jyaishtha badi 15 2S : — 





Tithi. 


An. 


Node. 


4700 K. Y. 


14-20 


605 


345 


80 years . . 


2-19 


6S* 


328 


4730 K.Y. 


16-39 


289 


5/3 


Y6 Asbadba 


13-30 


631 


413 




29-09 


920 


9S6 


An. 920, eq. . 


0-22 








29-91 







Ind. * 13-61 



New-moon therefore occurred 0*09 tithis or 5-| ghaWcas = 2 hours 12 minutes later. 
There was a solar eclipse at that time, though we do not find by the tables whether it was 
visible in India or not. 13 ut we learn from von Oppolzer's Canon and maps that the eclipse 
on the 11th June 1629 was so. The middle of the eclipse occurred at 3 hours after mean 
sunrise at Lanka. Our result therefore is in error by 48 minutes. 

The cycles of Jupiter. 

42. A chronological datum not unfrequently met with in Hindu dates is the name 
of the year according to one of the cycles of Jupiter. We know of two Jovian cycles, one 
of twelve years, and one of sixty years ; and there are two ways of applying either cycle. 
We begin with : 

43. The sixty -year cycle. — The names of the 60 years in the cycle are given in 
Table XXIII. They are applied, in the north, on strictly astronomical principles, while 
in the south this cycle has no longer any connection with the movements of Jupiter. 
The years in the sixty-year cycle in the south coincide with the civil (solar) year. 

Rule. — Subtract 14 from the year of the Kaliyuga, or 15 from the Saka year, or 30 
from the Vikrama year (or 33 from the year A.D.) ; divide by 60, and the remainder is to 
be looked out in Table XXIII as the number of the cyclic year; e.g. — For 3678 K.Y. 
3678—14=3664. ™* = 61, rem. 4. No. 4 in Table XXIII is Hemalamba, which there- 
fore is the cyclic name of the K.Y. year 3678; that year is Saka 499, Vikrama 634, 
577 A.D.; and going through the same operation as prescribed in the rule with these 
numbers, we always arrive at the same result. 

44. The sixty-year cycle in the north. — The years in this cycle are Jovian years. 
The Jovian year is equal to the mean time (about 361 days 1\ gh.), required by Jupiter 
to move through a zodiacal sign. Therefore one cycle contains five mean revolutions of 
Jupiter 29 or about 59£ civil years* 

27 Greenwich time from midnight, less 56 minutes, gives mean Lanka time from sunrise. 

28 Compare note 9. 

29 These five minor cycles, contained in one whole cycle, are named (after the five years of the Vedic yvga) 
(1) Saxhvatsara, (2) Parivatsara (3J IdavaUara, (4) Anuvatsara, and (5) Udvatsara.— Brthat Samkitd, VIII, 24 
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The columns headed ' Jupiter's Samvat.' in Tahles VI, VII, VIII, furnish the means 
of ascertaining the Jovian year for any given epoch. The numbers in them must be 
summed up for the parts into which the given date is divided, e.g., we find for 3542 
K.T., 18th Karttika :— 

J up. Sam. 

3500 K.Y 0-95 

42 years 42*4914 

18th Kartt 0-5595 

44-0009 

The integers give the number of the current cyclic year, Table XXIII ; in this case 
44= Is vara 30 ; the decimals show how much of the Jovian year has elapsed, here j^o or 
about 20 ghatikds. This result however does not refer to the beginning of the day, but 
to a point of time removed from it by the same interval as separates, the beginning 
of the mean solar year from the beginning of the day. We find the moment in 
question by the ' Cor.' of the given year ; in this case for 3542 K. Y. the ' Cor.' is 
(according to the Surya Siddhdnta) + 32 gh. 52 p. — 8 gh. 8 p. = 4-24 gh. 44 p. 
Therefore the result above refers to 24 gh. 44 p. after mean sunrise at Lanka, and the 
beginning of the year Isvara occurred about 4 gh. after mean suarise of the 18th 
K&rttika in K.Y. 3542. 

The tables yield the Jovian years according to the Surya Siddhdnta with bija. To 
find the same according to the Surya Siddhdnta without bija, multiply the year of the 
Kaliyuga by 2, and divide by 9 ; the quotient is to be added as 10,000th parts to the value 
given in the tables. In the present instance 3542xf=7S7. Dividing by 10,000 gives 
0 0787, and this added to 44*0009 makes 44-0796,— the value according to the Surya 
Siddhdnta without Mj a. 

For the Arya Siddhdnta, divide the year K.Y. by 3, and add the quotient divided 
by 10,000 to the tabular value. In the example this gives 44-1190. 

For the Brahma Siddhdnta, multiply the year K.Y. by 0 0000401528; add to the 
tabular value and subtract 0 0180. 

For Siddhdnta Siromani, multiply the year K.Y. by 0*0000273639; add to tabular 
value and subtract 0*0180. 

For the Arya Siddhdnta with Lalla's correction subtract 420 from the ^akayear for 
3599 from the year of the Kaliyuga) ; multiply the remainder in 0*00010445 ; and 
subtract the product from the ' Jupiter's Sam.' as found for the original Arya Siddhdnta. 

The tables yield the result correctly within about 2 ghatikds, which in most cases 
is an accuracy not needed. If, however, for special cases, still greater accuracy should 
be required, it can be found with a high degree of exactness for the commencement of 
the solar year, by the help of the above rules, for the various Skldhdntas. But it must 
be calculated for the day of the year by multiplying the ahargona, or number of the day 
of the year, by 0 00276988 for Siirya Siddh. ; by 0-00276982 for the same Siddhdnta with 
Mja; by 0 00276991 for the Arya Siddhdnta: — the product is the ' Jupiter Sam. 9 for the 
beginning of the day under consideration. The fractions here given are the increase of 
the element in one solar day (60 ghatikds or 24 hours). From these data the increase 
for any interval in ghatikds or hours can easily be found. 

30 If they are larger than 60, subtract 60. The value of 'Jupiter' in Tables VI and VI J, it must be noted, refer 
to the beginning of the mean solar year. 

£ 
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Ex. — To find the cyclic year current at the beginning of 4210 K. Y., and on what 
day that year ended. From Tables VI and VII, and Tables I and II, we have — 

Jup. Cor. Surya Siddh. Cor. Arya S. 

42' 0K.Y. . . . 49-H - 28 gh. 22 p. - 32 gh. 30 p. 

10 years . . . 1"117 + 35 „ 12 „ 4- 35 „ 12 „ 



4210 K. Y. . . 59-257 + 6 gh. 50 p. + 2 gh. 42 p. 

Jup. 59*257 shows that Nandana, the 60th or ]dzt year of the cycle, was current 
The fraction shows how much of it had elapsed according to the Surya Siddhdnta with 
Mja. The amount according to the same Siddhdnta without Mja must be raised by § 
of 4210 -s- 10000 = 0 09355 and is 593506. For the Arya Siddhdnta, we must add 
4210 -r- 30000 = 01403 and obtain J.— 59-3973. 

Consequently, the end of the year Nandana, or the beginning of Vijaya, occurred 
after the beginning of the solar year 4210 K.Y,, — by the Surya Siddhdnta with Mja 
after 0*743; by the Surya Siddhdnta without Mja after 0*6494; and by theory* 
Siddhdnta after 0 6027. Now taking these figures as arguments in Table VIII, we 
find the days on which the Jovian year ended according to the three authorities,^, 
by :— 

(a) Surya Siddhdnta with Mja on 25 Pausha, when J. =07424, diff. 0 0006 ; 

(b) Surya Siddhdnta without Mja on 20th Margas'ira, J. = 0 6482, diff. 0 0012; 

(c) Arya Siddhdnta on 3rd Margasira, J. =0-6011, diff. 0*0017. 

Multiplying the figures of the ditferences by 2£, the result is the difference in ghatikds. 
In this case we have (a) 13 g A., (b) 26 g h., (c) 37 gh. Added to Cor. we get (a) 20 gh., 
(b) 33 gh., and (c) 40 gh. for the times after mean sunrise at Lanka, of the above calcu- 
lated days, when the year Nandana ended according to the three different authorities. 

It must, however, be noted that this calculation yields results correct only within 
two ghatikds, unless the calculation explained above should be resorted to, in which case 
any degree of accuracy may be attained. 

45. The beginning of a cyclic year according to the Arya Siddhdnta falls about 
three days earlier than if the same moment is calculated by the rule of Varaha Mihira 
(Brihat Samhitd, VIII, 20, 21) or the Jyotistattva. To find the time intervening 
between the beginning of the mean solar year and the beginning of the cyclic year accord- 
ing to these authorities we compute thus: Multiply the Saka year by 44, add to the 
product 8589, according to Varaha Mihira, or 85S2 according to Jyotistattva ; neglect 
the quotient, and multiply the remainder by 365 days 15 ghatikds 31 vinadfo* 1 the 
product divided by 3750 shows the interval in days supposed to have elapsed since the 
beginning of the cyclic year, current at the beginning of the solar year, up to the latter 
moment. If it is pro posed to find the end of Jupiter's year current at the beginning of a 
given Saka year, we must compute, not for the given year, but for the next following 
one, and find the part of the Jovian year elapsed up to the calculated moment. The 
result subtracted from 365 days \h\ ghatikds shows the interval elapsed from the begin- 
ning of the given Saka year up to the end of the Jovian year which was current at its 

31 This part of the rule, which is wanting in Varaha Mihira, is absurd. The remainder should be multiplied by 361 days 
1 gh. 21 p. The Kshepa too does not correspond with the results of the Arya Siddhdnta, on which the rule is based ; it 
ou^ht to be 8626 instead of 8589 or 8582. 
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0 or 1 2. ASvayuja. 

1. Karttika. 

2. Margnsira. 

3. Pausha. 



beginning. 32 If a few days do not influence the general result, as is usual, the tables 
here given may be used, applying the correction prescribed for the Arya Siddhdnta. 

46. The cycle of tiv°lve years.— The years in this cycle take the names of the 
common months with Mahd prefixed, e.g. Mah&karttika ; they are entirely regulated by 
Jupiter, but on two distinct principles. 

47. The mean-si;/n system. — In this system the name of the Jovian year depends on 
the zodiacal sign in which mean Jupiter is at a given time. The end and beginning of 
the Jovian years are exactly the same as in the sixty-year cycle. We can therefore use 
the tables as before. 

Rule. — Find 'Jupiter's Sam vat.' for the given date according to the Siddhdnta to 
be employed. Divide the figures of the integral part by 12, neglect the quotient, and 
the remainder is the index of the subjoined table: — 

4. Maglia. I S. Jyaislitha. 

5. Phalguna. ' 9. Ashadha. 
6 Uhaitra. j 10. SVavana. 
7. Yaisakha. | II. Bhadrapada. 

JE. g. we have found above that ' Jupiter' according to the Arya Siddhdnta about the 
beginning of 4210 K.Y. was 59*3973. By the above rule we find that then the year 
Alahd-lihadrapada was running, which ended, as calculated above, on the 3rd Margasira. 

48. The heliacal rising system . — The year in this system begins with the heliacal 
rising of Jupiter i.e. his reappearing after his conjunction with the sun: the year is 
named from the Nakshatra in which the planet rises heliacally, in the same way as the 
lunar months were named after the Nakshatra in which the moon of a particular month 
became full. The 27 (or 28) Nakshatras are formed into twelve groups (indicated in 
Table IX by an asterisk placed after the last Nakshatra in each group). Of the two 
or three nakshatras in each group, only one (the name of which is spaced in Table IX) 
sives name to the lunar month or to the Jovian vear. 

The problem, therefore, is to find the apparent longitude of Jupiter at his heliacal 
rising, and the time of the rising. If wc know the longitude of Jupiter when heliacally 
rising, we can readily interpret it according to the different systems of the Nakshatras 
as specialised in Tables IX and X. A strict solution of the problem would entail long 
and troublesome calculations. As, however, all dates as yet found in this cycle have 
already been calculated (by Mr. Dikshit, Corpus Inscrip. Jnd. vol. Ill, p. 105), there 
will only be occasion to solve the problem when new dates occur. We may therefore be 
content to ascertain the time of Jupiter's heliacal rising within a day from the correct 
date, and the longitude of Jupiter at that time within a degree of the truth. 

Ex. — Calculate ' Jupiter's Sam. ' for the beginning of the year; e.g. 3576 K. Y., 
0*95 + 16*8892 = 17*8392. For the Surya Siddhdnta without btja add 2 -^~ = 0*0795, 
making 17*9187, or rejecting the 3rd and 4th decimals— 17*92. Subtract 12 or multiples 
of 12 from the integers, and there results 5*92. Multiply this by 0*083, add the pro- 
duct, 0*49, to the c Jupiter Sam. 9 found above: 5*92 + 0*49 = 6*41. With the sum 
apply to Table XII and add to or subtract from it (as directed in the table) the 

32 For such problems, however, Professor Kielhorn's tables published in the Indian Antiquary (1889), vol. XVIII, pp. 
193£f. and 380fF., and in the Ahhandlungen der Konigl. Gesellschaft der Wusenschuften zu Gottingen, 1889, supply an easy 
method of computation. 

£ % 
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equation ; thus 6'41 — 0*05 = 6*36. Convert the last result into degrees by multiplying 
it by 30 ; 6'36 X 30 = 190°-8 or 190°48'. This is approximately the longitude of Jupiter 
at his conjunction with the sun. Add 1°; the result will be approximately the apparent 
longitude of Jupiter at his heliacal rising* Looking out this longitude of Jupiter in 
Tables IX and X, we find in which Nakshatra the planet stood, and consequently what 
was the name of the Jovian year which then commenced. In this case we find Maha- 
Vaisakha according to the Brahma Siddhdnta, and Maha-Chaitra according to the other 
systems. But this is only an approximation. 

49. The second part of the problem is to find the date of the heliacal rising of 
Jupiter. At the same time we can correct the longitude of Jupiter. Select in Table 
VIII the day on which the longitude of the sun is equal to that found for Jupiter at his 
conjunction, and calculate * Jupiter Sam. ' for that day, correct it by the equation, and 
convert it into degrees as above. The longitude of the sun is 191° 14' on the 12th 
Karttika; c Jupiter' for that day is 0 5429, which added to the value for beginning of 
3576 K.Y. : 5 9187 makes 6*4616 or 6*4d; subtract equation 0 05, and we have 6 41, or 
in degrees 192°-3 or 192° 18'. If the resulting longitude of Jupiter is smaller than the 
longitude of the sun calculated for the day, the conjunction has passed; if larger, it is 
still to come. In either case the conjunction is removed from the computed date by 
as many days as degrees intervene between Jupiter and the sun. About 14 days after 
the conjunction the heliacal rising of Jupiter takes place, and the new Jovian year 
begins, In this case we find that the conjunction took place on the 13th Karttika, and 
consequently the heliacal rising of Jupiter about the 27th, when his longitude was 
about 193° IS'. The 27th Karttika of 3576 K.Y. is to be calculated by Tables I— III,— 

Fer. Tithi. An. 

3500 ... (1) 25 96 585 

76 years . . (5) 1*27 456 

27 Kartt. . . (1)_ 4'67 658 

(7) " 1-90 699 
An. 699, eq. =0*02 

1 : 92 Karttika-sudi 2, Saturday. 

Mr. Dikshita, who has calculated the same date, ascertained that the heliacal rising 

o 

took place on Karttika- sudi i ; this result therefore differs from the correct one by one 
day. If we calculate again the longitude of Jupiter for the 27th Karttika we find it 
to be 193°30', interpreted by Table X as the beginning of Svati, according to Garga and 
Brahmagupta. The year was therefore Maha-Vaisakha. 

The Ahargana. 

50. An element constantly used in Hindu calculations is the Ahargana^ or the 
days elapsed since the beginning of the Kaliyuga. Column Ahar, in Tables VI-VIII, 
serves for finding the Ahargana for any given date, by summing up the figures in the 
column for the three parts into which a date is divided; e.g. for K.Y. 4163, 19th Phal- 
guna 5 we find — 

Ahar. 

4100 1497561 

63 years 23011 

19th Phalguna 821 

Ahargaaa 1,520. "93 
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By adding 588,-*»66 to the Ahargana, we get the corresponding day of the Julian 
period, in this case 2,109,359. Divide the Ahargana or the day of the Julian period by 
7; the rest indicates the week-day, counting from Friday =0 for the Ahargana, or 
Monday =0 for the Julian period. 

If the Aharguna is given, we find the date from the tables in the following way 
Find in Table VI the Ahar. nearest to, but smaller than, the proposed Ahargana, and 
subtract it from the latter; with the remainder go through the same operation using 
Table VII; and with the second remainder apply to Table VIII for the day of the 
year. The entries of the Index put together will give the date sought. 

E.g. the poet Narayanabhntta mentions that he finished his Bhdgavata stotra 
on the 1,712,210th day of the Kaliyuga. We find the corresponding date according 
to the above rule, thus :-- 
1712210 

1680190 = 4600 K. Y. 
32020 

31777 = 87 years. 
2*3 = 0 Pausha. 

The day intended was K.Y. 4687, 0 Pausha, or A.D. 1586, 28th Novemher. 

If instead of the Ahargana the day of the Julian period he given, subtract 588,466 
from the latter. The remainder is the Ahargana with which we proceed as just ex- 
plained. 

The Special Tables. 

51, The Special Tables are chiefly intended for calculating tit his and other items of 
Hindu dates according to different Siddhdn tas y after the day and time of the day when 
the tithi ended has been ascertained approximately by means of the General Tables. 
The General Tables serve as a key for the Special Tables; hence the general arrange- 
ment is the same in both. There is, however, this difference, that, while the General 
Tables refer to mean sunrise at Lank&, the Special Tables for centuries and odd years 
(XIII and XIV — XIX) refer to the beginning of the mean solar year. The time 
intervening between this moment and mean sunrise at Lanka is furnished by the 
column ' Cor.' In order, therefore, to make the calculation for mean sunrise at Lanka 
by the Special Tnbles, we must add to, or subtract from, the elements furnished by 
the tables for the day under consideration, their increase for the time indicated by 
c Cor.' 33 The amount of the increase, taken from the Table XXII for gkatikds and 
palas, must be added with the sign of « Cor.' i.e. the amount must be added if ' Cor/ 
is additive, and vice versa. 

The Special Tables furnish the astronomical data on which the tithi depends, viz. 
the mean distance of sun and moon, the mean anomaly of the moon, and the mean 
anomaly of the sun. The latter is composed of the anomaly of the sun for the begin- 
ning of the century 34 and the mean longitude of the sun for the moment under con- 

33 The sign of 'Cor.' in the Special Tables will be found to be the converse of that in tbe General Tables. But the 
o merical value is the same in both. 

34 As this is practically the same in odd years, the correspondiug column Las been omitted in the table for odd years. 
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sideration. These three elements for the several parts into which a date is divided, 
must be summed up ; and complete revolutions rejected. 

With the resulting c 's anomaly and O's anomay, turn to the Table XXIV, for the 
equation ; take the corresponding equations (interpolating for values intermediate between 
those in the table), find their sum or difference as the equations are additive or subtractive. 
The sum or difference, according to its sign, must be added to, or subtracted from, the 
mean distance to obtain the true distance of sun and moon for the moment calculated. 
As 12° indicate one tithi, we find the number of tithis elapsed since the instant of the 
last conjunction or amdvasyd by dividing the degrees of the equated distance by 12 ; the 
quotient shows how many tithis are gone 35 

Ex. — We have found above (§25) that Ashadha-sudi 12 K. Y. 3585, occurred on 
2nd Sravana. Mr. Dikshit has calculated the same date according to several Siddhdntas, 
{Corp. Insc. Ind. vol. Ill, introd. p. 157), and he states that according to the Sthya 
Siddhdnta the 12 th tit hi ended 51 gh. lip. after mean sunrise at Lanka, 

First compute K. Y. 3585, 2nd Sravana, according to the Sdrya Siddhdnta : — 



Dist. 

3500 K. Y. . '623° u' 0" 
86 years .126 7 4S 

2nd Sravau . _ M 44 23_ 

Sums. . h(H hi 11 
Or . Hi 52 li 



(( 's an. ; O's an. Cor. 

40° 29' 30" i 282° 45' 23" - 28^}. 52 p. 

263 1 32 I 0 0 0 : +• 0 21 

1:35 2 33 ! 91 39 39 ""23 31 



443 33 35 ; 3?4 2o 4 
83 33 35 i 14 25 4 



As shown by ' Cor.', we must retrench the increase for 23 gh. 31 p. to find the value 
of the elements for mean sunrise at Lanka. But as we have to calculate their amount 
for olgh. \lp. after sunrise, we add that time to « Cor.' viz. — 2Sgh. Sip. + high. lip. 
— 21g h. 40/;. We therefore add the increments for 27 gh. 40 p. (Table XXII for 
ghatiJcds and pa las) to the above result : — 



3585 K. Y., 2nd SYav. 
2? ph. 
40 p. 





Dist, 




([ 's an. 


142° 


52' 


11" 


83° 33' 35" 


5 


29 


9 


5 52 45 






H 


8 42 


148 


29 


28 


n9 35 2 



O's :in. 

14° 25' 4" 
26 37 
39 



14 52 20 



We have now to find the equation for the a 's anomaly. In Table XXIV, we have the 
equation for c 's anomaly 86° 15' = — 5° 2' 9". The difference between the given c 's ano- 
maly and this is 3° 20'. The increase of the equation for one minute of anomaly 
A is 0 "Iff, accordingly for 3° 20' or 200' it is 32". Added to the above equation this 
makes — 5° 2' 41V 6 

In the same way we find the equation for the O's anomaly 14° 52' = + 0° 34' 4\ 
The sum of both equations = — 4° 28' 37, added to 148° 29' 28" gives 144° 0' 51" for the 
true distance of sun and moon. As a tithi is equal to 12° of distance, 144° marks the 
end of the 12th tithi % and the distance 51" is equal to about 4 palas (Table XXI L), by 
which time the end of the tithi occurred before the moment calculated by Mr. Dikshit. 

Let us now calculate the same date according to the Brahma Siddhdnta and the 

35 In all these calculations ;*are should be had to take the tables for the >ame Siddhdnta throughout the process; onlj 
Tables XXI :ind XXII equally apply to all Siddhdntas. 

36 In this instance it would have been ensier to start from anomaly 90°. and subtract the increase for 25'; the resulting 
equation will then he found to be 5°2' 42*, which is more correct. 

37 I cannot account for the difference in the result, but I should think that the native method of calculation admits 
of various abbreviations of the process which in the end bring about a slightly different result. 
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Siddhdnta Siromani. Mr. Dikshit finds, that the 12th titki ended according to the 
Brahma Siddhdnta at 00 gh. 15 p. after mean suuri^ at Lanka, and according to the 
Siddhanta Siromani at 53 gh, 21p. For the Brahma Siddhdnta (Tables XIII and XVI); 
we must select the 3rd Sravana and not the 2nd : — 

{''s anoinalj*. 
22° 47' 43" 
268 27 31 
148 6 27 



3o00 

8,5 years • 
3rd SYavaua 



Dist. 

312° 30' 0* 

125 52 30 

65 55 50_ 

~U4 18 2(T 



79 21 41 



0*8 anomaly. 
2^2° 6' 0* 
0 0 0 
9 38 47 



14 44 47 



Cop. 

-31^.52^ 
+ 1 58 



- 29 



54 



The corrections for Siddhdnta Siromani (Table XIX) are : — 



3500 
85 years 



Dist. 




anoiD. 


O's anom. 


, 35' 0" 


52' 


30" 


5^' 3l>" 


. 0 39 


1 


16 


i 16 


35 39 


53 


46 


53 46 



These corrections must be subtracted from the above result : 



Brahma Siddhdnta 



144° 18' 
- 35 



20" | 
39 ; 



79° 21' 
— 53 



41" 
46 



14° 



44' 47" 
53 46 



Siddhdnta S'ircmani 143 42 41 



7» 27 55 



lo 51 1 



Add 50 gh. 15 p. to Cor. — 29 gh. 54 p. = + 20 gh. 21 p. for Brahma Siddhdnta. 



53 „ 21 



}> )> » 



= + 23 
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Siddkdnla S'iromani. 



Add the increase to the result for br>th authorities (Table XXII) — 



Brahma Siddhdnta 


144° 


18' 


20" 


79° 


21' 


41* 


14° 


44' 


47" 


20 gh. 


4 


3 


49 


4 


21 


18 




19 


43 


21 p. 




4 


16 




4 


34 






2i 




748 ~ 


26 


25 


83 


47 


33 


15 


4 


51 


Siddhdnta S'iromani 


143° 


42' 


4/' 


7*° 


27' 


55" 


13° 


51' 


1 


l$gL 


4 


40 


23 


5 


0 


30 




22 


40 


27 p. 




5 


29 




5 


53 






27 




148 


2» 


33 


-3 


34 


18 


14 


14 


8 



We find the equations for the Brahma 
Siddhdnta (Table XXIV) :— 
c = - 5° 0' 14* 
0 = -f 33 58 
Sum = - 4° 26' 16" 



And for the Siddhdnta Siromani 



< = - 5 C 

G = + 



0' 

32 



7* 

15 



Sum = - 4° 27 52 



Applying the sum of the equations to the above results we get by the Brahma 
Siddhdnta, 144° 0' 9" ; by the Siddhdnta Siromani, 144° 1' 1". Accordingly the 12th tithi 
ended before the time stated by Mr. Dikshit, by less than one pala in the case of 
the Brahma Siddhdnta, and by four palas in that of the Siddhdnta Siromani. 

Other problems solved by the Special Tables. 

52. All problems which depend on the position of the sun and the moon, and which 
are treated of in the preceding section can be solved, for the several Siddhdntas, with 
the greatest accuracy by means of the Special Tables. 

True longitude of the Sun. — A calculation of a date as conducted in the preceding 
paragraphs yields (1) the distance of the mean moon from the mean sun for a parti- 
cular moment (Dist.), (2) the mean anomaly of the moon, (3) the mean anomaly of the 
sun for the same time, (4) the equation of mean moon to true moon, (5) the equation 
of mean sun to true sun, and (6) the true distance between sun and moon. 



30 



EPIGRAPHIA INDICA. 



From (3) and (5) we derive the true longitude of the sun by adding to the mean 
anomaly of the sun the equation of the sun, but with the sign changed, and then sub- 
tracting the mean anomaly of the sun for the beginning of the century. E. g. we have 
found that K. Y. 3585, Ashadha sudi 12, ended, according to the Brahma Siddhdnta, 
50 gh. 15 p. after mean sunrise at Lank&, and that at that moment the mean anomaly 
of the sun was 15° 4' 51"; the corresponding equation is + 33' 58*; applying the equation 
with the sign changed, we have 14 e 30 53". By subtracting the mean anomaly of the 
sun for the beginning of the century, viz. 282° 6', we have the sun's true longitude 92° 
24' 53". 

53. True longitude of the Moon. — If we add the true longitude of the sun to the 
true distance between sun and moon (5), we get the true longitude of the moon, on 
which depends the Nakshatra and Itdsi (see § 6). 

Here we have 114° + 92° 21/ 53" = 236° 24' 53". The nakshatra is Jyeshtha 
(Table IX) and the rdsi Tula (Table XII). Adding the ©'s long, to the d's long, we 
find the Yoga, 236° 24' 53" + 92° 24 , 53" = 328° 49' 40", Yoga: Brahman (Table 
IX). 

54. The Samkrantis. — The time of all Samkrantis according to the Surya Siddhdnta 
is found in Table XX. If the time, according to another Siddhdnta, is wanted, we can 
use the mean longitude of the sun as given at the same place ; e.g. if it be proposed to 
find the moment of the Karkata Samkranti in K. Y. 45S1, according to the second 
Arya Siddhdnta, we calculate as follows : — 

4500 K. Y. Q's Anom. • 282° 4' 2" Table XVII, Second Arya Siddhdnta. 
Kark. Saihkr. „ 



Subtract mean an. 0 
True long. O 



l. 


282° 


4' 


2" 


• 


90° 


30' 


28" 




12° 


34' 


30" 




— (i° 


28' 


13" 




12° 


6' 


1?" 


• 


. —282° 


4' 


2" 


• 


90° 


2' 


ld"~ 



Eq. 0 . — (J° £*' !3" + 1 



Eq. 12° 3 J/ = + 2b' 13" 



At the moment assumed for the Samkranti, viz. 0 Srav. 49 gh. 48 /?., the Samkranti 
had passed, and the sun had advanced 2' 15" beyond the initial point of Karkata, Ac- 
cording to Table XXII 38 , 2' .15" is equal to about 2 gh. 17 p. by which time therefore the 
Samkranti, according to the second Arya Siddhdnta, preceded the moment calculated. 
The Samkranti occurred therefore on 0 Sravana 4figh. 31/?. This result however does 
not refer to mean sunrise at Lanka, but to the beginning of the mean solar year. In 

order to reduce the result to Lanka time, we must find the correction : 4500 = Qgh. 

22/?., 81 years = + 2gh. 4&p., K. Y. 4581 = — Sgh. S7p. Sunrise at Lanka preceded 
the beginning of the mean solar year by Sgh. Sip. Hence the Samkranti occurred 
47 gh. Sip. + Sgh. Sip. = 51 gh. Sp. after mean sunrise at Lanka according to the 
second Arya Siddhdnta. 

55. Intercalary months.— -If we know the age of the moon at the beginning and 
end of a solar month, we can decide by the rules in § 31, whether there was an inter- 
calated month or not. We compute the tithi at the time of the two Samkrantis which 

58 It may be remarked that the minutes and seconds of the mean motion of the sun nearly correspond to as many ghati- 
kds and palas. 
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form the beginning and the end of the solar month. As Table XX furnishes the ele- 
ments on which the tit hi depends for the time of the Samkranti according to the Surya 
Siddhdnta, the calculation for that Sid'Jhdnta will be easy. Let us compute the 2nd 
example in §31, Bhadrapada, in K. Y. 4343. 



4300 . 
43 years . 


Distance. i 
345° 24' 0" 
309 27 14 


(f 's Anom. 
276° r 30" 
0 3rt :i6 


O's Anom. 
282° 43' 53" 


4343 K. Y. . 
Simha Samkr, 


2U4 51 14 ! 

63 6 :53 | 


276 3* 
ISn 54 


6 

0 


9 J.^ ~~ " ^ ^ 

121 31 25 


Sum of Eqs 


357 57 47 | 
--3 28 -16 


97° o? 


b" 


44° 15' lb" 


Distance, <L — © 


35 *° 29' 1" 








Accordingly new-moon was still to 


come. 






K. Y. 4343 . 
Kanva Sam. 


294° ol' 14" I 
81 19 14 


27i.° 3*' 
226 14 


6 .! 

1 


282° 43' 53" 
1.2 6 4 




16 10 2* j 


1*2° 52' 


7" 


74° 49' 58" 



Eq. D — 5° 
Eq. © + 1 



0' 11" 
31 25 



Sum — '6° 2tf' 46* 



Sum of eq. 



— 0 57 



10 

"lh" 



Eq. d — 3° 3' 14" 

Eq. ©4-2 _6 4 

Sum — 0° 57' 1U" 



Distance]) — O =15° 13' 

Accordingly new-moon had passed* It follows that there were two new-inoons in 
solar Bhadrapada, and consequently there was an intercalary Bh&drapada. 

If the calculation is to be based on another Siddkdnta, we still make use of the 
elements for the Samkranti as furnished by Table XX. The same calculation will show 
by what time the Samkranti and by what time the new-moon preceded or followed the 
moment calculated. It will then be easy to decide the case. To give an example we 
now calculate the same dates according to the first Arya Siddhdnta. 



4300 (T. XIII) . 

43 vears (T. XV) 
4343 K. Y. 
Simha S;imkr. 

(Tab. XX) 

Sum of Eqs. 

Mean long. © 
Eq. © 

True long. © . 



344° 
£09 


Dist, 
24' 

22 


l," 
5tf 


C 's An. 

274° 24' 
0 15 


42" 
27 


©'s An. 
2cS2° 0' 


0" 


293 


46 


56 


274 40 


9 


*K2 0 




63 


6 


33 


180 51- 


0 


121 31 


25 


356 
— a 


53 
22 


29 

55 


105° 34' 


9" 


43° 31' 


25" 


353° 


30' 


~34"~ 











Eq. { —4° 50' 
Kq. Q + 1 27 



0" 
5 



Sum —3° 22' 



= 121° 



Si' 
27 



35" 
5 



= 120° 4' Z0" 



From Table XXII (column o's long.) we conclude that the Samkranti had occurred 
4>gh. 30p. before the moment calculated, and from the same v column <£ — ©) that new 
moon will occur Z2gh. later; consequently it fell in Bhadrapada. We now compute the 



next Sariikranti : — 

Di 

K. Y. 4343 . . 29b° 
Kanya Samk. . 81 


St. 

46' 56" 
19 14 


([ 's an. 
274° 40' 9" 
226 14 1 


282° 
152 


©'s an. 
0 

6 


0 
4 


Eq. D 
Kq © 


— 3° 9' 

+ 2 3 


15 

Sura of Eq. = — 1 


6 10 
5 41 


140° 54' iO" 


74° 


6' 


4" 


Sum 


= 1° 5' 


14° 

Mean long. © = 
Eq. © = 


O' 29" 
152° 6' 
2 3 


4" 
57 












True long. Q = 


510° 2' 


r 













38" 

57 

4,1* 
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Samkrauti occurred 2gh. 7p. before the moment calculated, but new-moon more 
than a whole day; accordingly this new-moon too belonged to Bhadrapada, and as there 
were two new moons in Bhadrapada, there was an intercalary Bhadrapada according to 
the Arya Siddhdnta as well as the Surya Siddhdnta. 

66. The Special Tables may also be used for computing mean intercalations. For 
this purpose the subjoined Table, which is similar to that given in § 35, should be em- 
ployed. To show its working, let us calculate by it the second example in § 35, mean 
Pausha, in 3741 K.Y., according to the Brahma Siddhdnta. 

Dist. 

3700 K. Y. 227° 30' 0" 

41 yenrs 43 46 80 

Mean Pausba S3 31 4 



359° 47' 34" 

Accordingly mean new-moon occurred about 1 gh. later than the beginning of 

mean solar Pausha. At the end of the same solar month the 
distance will be larger by 11° 3' 53". It follows that the dis- 
tance will come out 10° 51' 27* for the end of mean Pausha. 
By Table XXII it wiil be seen that this amount of difference 
corresponds to more than 58 gh. by which time accordingly 
new-moon preceded the end of Pausha. As there were two 
mean new-moons in mean solar Pausha, there was due a 
mean intercalary month, which by the common rule was 
Pausha; but by the rule of the Brahma Siddhdnta itself 
quoted above (§ 10, note 7), the month would have been an 
intercalated mean Margasira. 



Mean solar month. 


Distance. 

<c-o 


(Chaitra pr. y.) 


(348° 


56' 


?') 


V;iiSaklui 


0 


0 


O 


Jyaishtha 


11 


3 


53 


A shad ha 


22 


7 


46 


Sravana 


33 


11 


39 


Bhadrapada 


44 


15 


32 


Asvina 


55 


19 


25 


Karttika 


66 


23 


IS 


Margasira 


77 


27 


11 


Pausha 


88 


31 


4 


Magha 


99 


34 


57 


Phal^una • 


no 


38 


50 


Chaitra 


121 


42 


43 


(Vais. fol. yr.) . 


(132 


46 


36) 



Corrections for true local time. 

57. The calculations taught above yield the astronomical data in mean Lanka time, 
reckoned from mean sunrise at Lanka. The Hindus, however, actually employ true local 
time, reckoned from true sunrise at the place of the observer or computer. Therefore, in 
order to make the results square with the latter, we must apply to the result in Lanka 
time the following corrections. 

58. Correction for mean local time. — Mean local time is reckoned from mean sun- 
rise at the point on the Equator which has the same longitude with the place under con- 
sideration. This correction is found by the difference in longitude between Ujjain and 
the given place. The difference in minutes is at once the interval sought in asus, six of 
which make a vhddi. In Table XXV the interval between mean Lanka and local time 
is given for a considerable number of places. If the place is east of Lanka (i.e. Ujjain), 
the sign -f is prefixed to the interval; if west, the sign — . The interval applied, 
according to its sign, to Lanka time gives mean local time. 

Let it be proposed to find the true tit hi for 4300 K. Y. 28th Bhadrapada at 
Anhilwad, on the basis of the first Arya Siddhdnta, corrected. Mean Anhilwad time 
differs from mean Lanka time by — 40 vin.\ therefore, the mean sun rises 40 vin. later 
on the meridian of Anhilwad than at Lanka. We combine these 38 vin. with ' Cor.' in 
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order to find the values of distance of sun and moon, &c, for mean sunrise on the 
meridian of Anhilwad. 







Dist. 




(t's. 


an. 




08. 


an. 




8*. 


p. 


4-5( 0 K. Y. . 


3H° 




0" 


274° 


24' 


42" 


28-2° 


0' 


0" 


— 19 


35 


28th Bhadrapada 


28 


36 


45 


169 


44 


44 


147 


50 


25 


+ 0 


40 




13 


0 


45 


84 


9 


6 


69 


50 


25 


— 1« 


55 


— 18^.55?. 


— 3 


50 


36 


4 


7 


9 


0 


Is 


38 






At mean sunrise Anhilwad 


9 


10 


9 


80 


1 


57 


69 


31 


47 







59. An element wanted for the further correction is the tropical longitude of the 
mean sun, which is equal to the sidereal longitude of the sun plus the ayandmsas for the 
year. The sidereal longitude of the mean sun is obviously equal to the mean anomaly of 
the sun for the date calculated minus the mean anomaly for the beginning of the cen- 
tury ; here 69° 31' 47"— 2S2°=147° 31/ 47". The oyauamsa are 3 X (4300— 3600) -5-200 = 
10° 30' (see § 39). Accordingly the tropical longitude of mean sun is 147° 31'47" + 10° 
30' = 158° 1' 47* or 5 s 8° 1' 47*. 

60. Correction for terrestrial latitude. — This correction is combined with another 
which is necessitated by the obliquity of the ecliptic. Table XXVI gives the time in 
a.siis (6 asus = 1 vi><dcli) which each of the tropical signs takes in rising above the 
horizon on the parallel of latitude marked at the head of the vertical columns. We sum 
up the asus of the signs past, in this case 5 signs for 24° north, which is nearly the lati- 
tude of Anhilwad. Signs I— V inclusive give 1353+1533 + 1829 + 2041 + 2057=8813. 
^ow we have this proportion : as the 30 degrees of sign VI rise in 1987 asus, 8° l'*7 rise 
in 532 asus. Adding this to 8813 we get 9345 asus which the part of the ecliptic, 
through which the mean sun has passed, takes up in rising* Converting the sun's tropi- 
cal longitude into minutes, we find 5 s 8° 21' = 9iS2'; this is the time in asus which 
an arc of the Equator equal to the mean longitude of the sun takes in rising. Sub- 
tracting the one from the other, 9482—9345 = 137, we obtain the interval in asus 
between the rising of the mean sun assumed to move on the Equator and that on the 
ecliptic. When the sun is in one of the first six signs, I — VI, he rises earlier in a 
northern latitude than on the Equator; if in the last six signs, VII — XII, he rises later. 
In this case the sun, being in sign VI, rises earlier than calculated by 137 asus, which 
divided by 6 give the amount in vinddzs, viz. 23. Therefore, we subtract from the 
element Dist. &c, as found above, their increase in 23 palas — 

O's an. 



Hist. { — © 
9° 10' 9" 
Table XXII, 23/>.—0_4 40 

Sum of Eq. —2 55 39 
Dist. of 0 & C . 6° S^To" 



80° 
0 



an. 
5 0 



79 50 57 



0 0 22 



69 31 25 



d an. 79° 
0 an. 69 61 eq 

Sum of equations 



57' 
31 



eq. - 4° 56' 24" 
2 0 45 



— 2 55 39 



Thus we get 6° 9' 50'" as the true distance of sun and moon at the true rising of 
the mean sun at Anhilwad. 

61. True Sunrise. — In § 52 we nave seen that the true longitude of the sun is 
derived from the mean longitude by adding the sun's equation with the sign changed ; 
consequently the O's true longitude is greater or less than his mean longitude by the 
amount of the equation, according as the sun's equation in Table XXIV has the sign — 

f 2 
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or -f . It is evident that the true sun rises later than the mean sun if the true longi- 
tude is greater than the mean, and vice versa. In the present case, the equation being 
additive, true sunrise precedes mean sunrise. 

We have now to find in how much time the part of the ecliptic equal to the O's 
equation rises on the given parallel. 

Convert the G's equation into minutes, viz. 121' ; multiply this by the asus whiuh 
the tropical sign, through which the sun is passing, takes in rising, 1987, and divide by 
1800. The result 135 is the interval in asus between the rising of the true and the mean 
sun. Divide this by 6, the quotient 23 is the interval in viudclis. The increase of 
distance for the interval thus found must be added to the corrected distance if the equa- 
tion in Table XXIV is subtractive, or subtracted if the equation is additive. Here — 

Distance 6° 9' 50" 
—23 v'm.— 0 4 40 

True Dist. 6 5 10 

This is the final result. It will be seen from Table XXII, that 26 p. (the time cor- 
responding to an increase of distance = 5' 10") before true sunrise, the first Karana 
had ended. 

It should, however, be remarked that if the interval between true sunrise and the 
end of a tithi, &c. is very small, say a few palas, the case must be regarded as doubtful ; 
for, though our calculations materially agree with those of the Hindus, still an almanac- 
maker avails himself of abbreviations which in the end may slightly influence the 
result {vide inf.). 

62. Dates anterior to Bhdskara (K. Y. 4251). — In the Siddhdnta Siromani, Gold* 
dhyaya, iv, 20, Bhaskara states that the ancient astronomers assumed that at Lanka (or 
on the Equator) the zodiacal signs rise in the same time with 30 degrees of the equinoc- 
tial, or, in other words, that the udaydsu of all signs are 1800', On this condition the 
entries in Table XXVI require a correction exhibited in column Cham, as explained at 
the foot of the table, e.g. the column 24° would, on this supposition, show the following 
figures— 1483, 1538, 1694, 1906, 2062, 2127, instead of 1353, &c. It is obvious that 
in calculating dates anterior to lihaskara's time, the asus in Table XXVI should be 
corrected in the way explained. 

If we knew the Hindu estimate of the latitude and longitude of the place for 
which the calculation is to be made, the result would of course be the same as that 
arrived at by a Hindu calculator. As yet, however, we do not know the Hindu latitude 
and longitude of any place, but substitute for them their true values. It is obvious that 
the error in the Hindu estimate of the geographical site of a given place influences the 
result, from which our result, calculated on absolutely correct data, may differ consider- 
ably. Therefore, so long as we ignore the Hindu latitude and longitude of the places 
for which almanacs were constructed, our calculation, though theoretically correct, 
must yield discordant results. I may therefore be allowed to appeal to native astronomers 
to collect and furnish us with a list of the latitudes and longitudes of the principal 
places of India, as employed by ancient Josbis. 

Examples of General Application. 
1. To find the European date corresponding to a given Hindu lunar one. 
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This may be effected by §§ 20-26, But we may calculate also by means of the 
column for ' Julian Calendar' in the tables. Thus in Ex. 1, § 26, we have Sam. 1233, 
Bhadrapada Sudi 13, Sunday, corresponding to K.Y 6 4276,3rd Asvina, solar reckoning; 
and : — 

Fer. Tithi. <L '» An. Jul. Cal. 

K. Y 42i 0 (1) 2-J9 69? 9 

76 years (5) 1*27 456 2 £ 
3rd Asvina (?) 8*83 061 20=ljf3Ang. 

Sun (1) eq. 0*03 814 31st Aug. 

13 '32, Bhadmpada sudi. 
4276—3101 = 1175 A.D., 31st August, Sunday. 

2. To convert a European date into a Hindu lunar date. Fiad (a) the corresponding 
Kaliyuga year by adding 3101 or 3100 as the case requires; (b) by § 21 find the date 
corresponding to the Julian day, and by § 23 compute the corresponding tithi; (c) 
the lunar month is of the same name as the solar month in which the new moon preced- 
ing the date falls, except when the date belongs to the ()ark fortnight and is to be inter* 
preted according to the Pilrnimdnfa scheme, — when the lunar month takes the name of 
the following solar mouth ; (d) if the Vikrama era, beginning generally in Karttika, is 
used, the lunar months Chaitra to Karttika in Table III belong to the preceding year; 
and (e) if the date is in New Style, it must first be converted into Old Style. 

Ex. L To find the Hindu date corresponding to 1st June 1S91. 1st June 1891 corresponds to 20th 
May (O. S.), K. Y. 4992. By §21, 16-fl + H April = 1st May for 0 Jyaisbtka. Hence 20th May 
O. S. corresponds to 19th Jyaishtha of the Tables. Now by Tables I-I1I : — 





Fer. 


Tithi. 


d's An. 


Jul. Cal. 


K. Y. 4900 . 


(0) 


7'41 


783 


15 


92 . 


• (*) 


28-16 


514 


2 


19 Jyaish. 


(5) 


1783 


706 


33 = 19 + 14 April. 


Mon. 


(«) e q- 


0-42 


3 


§0th Wv^CLjlAli =: 






23*82 or 


8-82 badi, i. 


e. y badi 9. 



The date belonging to the dark fortnight, about the 24th day of the moon's age, new moon must 
have occurred before 1st JyaisHna, or towards the end of Vaisakha ; hence in the Amdnta scheme the 
date is Vaisakha badi 9, K. Y. 4992 or Saka 1813; but being before Karttika, it is in Sarhvat 1947. 
In the Purnimdnta scheme it is Jyaishtba badi 9. 

Ex 2. For 11th February 1878. 

11th February is 30th January O. S. and this falling before Chaitra, the year K. Y. is 4978. 0 
Phalguna=16-r- 13 January = 29th January. Hence 30th January = lst Phalguna. Then — 





Fer. 


Tithi. 


([ *s An. 


Jul. C»l. 


K. Y. 4900 . 


(0) 


7-41 


783 


15 


78 . 


. (0) 


22-87 


949 


1 


1st Phalg. • 




7-88 


996 


14 = 1 + 


Mon. 


. (£) eq. 


000 


728 


30th Jan. 






8-16 


Magha sudi. 





Hence the 9th tithi sudi ended on Monday, 30th January O. S., or 11th February N. S., and new 
moon occurred about 23rd Magha ; hence the date in both schemes is Magba sudi 9, Saka 1799 or Samvat 
1 934. 
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On the construction of the Tables. 

63. Tables I and II are so constructed that the common and leap years are distri- 
buted in such a way that the end of the tabular year differs from the end of the corre- 
sponding mean solar year of the Hindus 39 by an interval (indicated by ' Cor') rarely ex- 
ceeding 60 ghotikds, but generally much less. As 100 solar years of the Hindus contain 
36,526 days less about ^th day, the centuries in table I contain 84 common and 26 leap 
years, except that in every eighth century there are only 25 leap years. The leap years 
in the century are so placed that ' Cor.' is kept under 30 ghatikds. 

64. Calculation oj the 'correction. 9 — As ' Cor 9 is the fraction of the day by which 
the sum of the solar years is more or less than an integral number of days, this fraction 
depends on the length of the solar year ; and the latter depends on the days in one Yuga 
according to the different Siddhdntas ; that is, the sum of days in a yuga divided by the 
number of solar years in a yvga {viz. 4,320,000) gives the length of the solar year. 40 
Thus:— 

Days in a yuga. Length of a solar year. 

Sun/a SifhUuhda . . 1,577,917.828 365'25S7564S1 days or 365 d. 15 gh. 31*52 p. 
Arya SuhUidnta . . 1,577,917,500 36.r25Se;K0555 „ 365 „ 15 V 31-25,, 
2nd Arya Su/dluhifa . . L577 917,512 ;305'25S69(>27S „ 365 „ 15 „ 31-28,, 
Brahma si/tdh&nta . . 1,577,1)16,450 3(>5':>58 J-37499 „ 365 „ 15 „ 30*37 „ 

From these data is derived the mean duration of 100, 1000 and 3000 years accord- 
ing to the different authorities. Thus according to the Arya Siddhdnfa, 3000 years being 
1,095,776<:Z. 2gh. 30;?., the ' Cor.' is 4- 2gh. 30 p. As the astronomical day in the Suns a 
.Siddhanta begins with mean midnight at Lanka, while common use makes it begin with 
mean sunrise at Lanka from the duration 1,095,776c/. High. 10/?., we must retrench 15 
ghatikds (the time between mean midnight and mean sunrise), the remainder + 1 gh. 10 p. 
is the required ' Cor' as entered in the table. But according to the Brahma Siddhdnfa, 
3,000 solar years contain 1,095,773d. ISgh. 45/?. or about one day less than is given by 
the oth<T Siddhdntas ; 3000 K.Y. therefore began on the day preceding that entered in 
the tables, and the ' Cor.' was 4- 18? A. 45p. 

65. Calculation of the toeelc day (Feria): — Kaliynga began with a Friday, or 
according to our notation the Teria was (6). Now as 3,000 solar years contain 1.095,776 
days or 156,539 weeks + 3 days, 3000 K.Y. began on (6) + (3) = (9) or (2) = Monday. 
Again as a century of 36,526 days contains exactly 5,23 8 weeks, it follows that after the 
lapse of such a century the week-day will he found the same as at the beginning of it. 
.But after a century of 36.525 days the week-day must retrograde by one day. In this 
way the Ferise of Table I have been ascertained. In Table II, the week-day advances 
by one day after every common year (of 365 days), and by two days after a leap year 
(of 366 days). The advance of F. by 2 in Table II therefore shows that the preceding 
tabular year consists of 366 days. 

66. Verification of a date in the Tables. — The Kaliynga began on the 1 8th February 
3102 B.C., after the 588,465th complete day of the Julian period. As 4,000 solar years 

39 The Hindu solar year is the sidereal year. The tropical year on which European Chronology is based is hardly ever 
need by the Hindus. So also, in Hindu astronomy the revolutions of the planets, <fcc. are sidereal, and not tropical. 'J be 
precession of the equinoxes is taken into account in euch cases as are affected by it, but it is neglected in all others. 

40 The European value of this sidereal year is 365"2563744 days, while the tropical year consists of 365'24224 days ; 
and taking the precession of the equinoxes at 1H0 revolutions in a yvga, according to the i^urya Siddh&nta, the Hindu 
tropical year would be L577,917.828 -r 4,320,180 = 365 243539667 days.— J. B. 
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of the Hindus contain 1,461,035 days, they are equal to 40 centuries of Julian years 
plus 35 days. Therefore 4000 K.Y. began on 18th February + 35 days = 26th 
March. 41 The same date will be yielded by the tables if the 3rd Vaisakha or beginning 
of the mean solar year of 4000 K.Y. is calculated. "We may also test the Julian date 
by calculating the ahargana, or civil days from the commencement of the Kaliyuga, by 
tables VI, VII, VIII, and adding 588,465, the result being the corresponding day of the 
Julian period, which can readily be converted into the corresponding day of the Julian 
Calendar by the usual tables. 

67. Construction of the Special Tables XIII — XXL — The Special Tables are based 
on the mean solar year, and not on the artificial year introduced in the General Tables. 
It is evident that c Cor.' mast denote the same interval of time in both sets of tables, but 
with a contrary sign, because in the General Tables, the artificial year being given, ' Cor.' 
serves to find the end of the solar year, and in the Special Tables the solar year being 
given, it serves to find the end of the artificial year, i.e. the interval between the end of 
the solar year and the beginning of the next preceding or following sunrise at Lanka. 

6S. To calculate a given Tithi. — Asa Tithi is equal to the time required by the 
sun and moon to increase their distance by 12° of longitude, we require the following 
data : (1) the true longitude of the moon, (2) the true longitude of the sun. According 
to Hindu astronomy, true long. d =. mean long, d ± equation of the d's centre; and 
true long. O = mean long. O ± equation of the ©'s centre. The equations of the 
sun and moon's centres depend on their mean anomalies. Now we have the equations : 
true distance d — O = true long, d — true long. 0 = mean long, d — mean long. 
©± equation d ± equation 0. The mean lon^. d — mean long. © is equal to the 
place of the moon in her synodical revolution. Hence it follows that the tables must 
enable us to calculate accurately — 

(1) the synodical motion of the moon, 

(2) the anomalistic motion of the moon, 
(o) the anomalistic motion of the sun. 

Besides this we require tables furnishing the equation for (2) and (3). 

69. The synodical motion of the moon (Tables XIII to XIX) in one solar year is 
evidently equal to the synodical revolutions of the moon in a yuga divided by the 
number of solar years in a yuga. The moon's synodical revolutions in a yuga are, in the 
Surya Siddhdnta and Arya Siddhdnta 53,433,336 ; 42 2nd Arya Siddhdnta 53,433,334; 
Brahma Siddhdnta 53,433,330. Dividing these figures by 4,320,000 and multiplying by 
360°, we find the mean synodical motion in degrees for one solar year, viz. Surya and 
Arya Siddhdnta— rejecting complete revolutions or multiples of 360°, = 132° 46' 40*8" in 
100 solar years : 317° 4S', &c. 

As the mean distance of the sun and moon at the beginning of the Kaliyuga was 0° 
(the longitude of both being supposed to have been 0°), the mean distance c — © at 
3000 K.Y. was 174° as given in column headed 'Distance ' d — © of Table XIII. Prom 
these data the value of the distance for centuries and for odd years can easily be com- 
puted ; in a similar way the corresponding values for the other Siddhdn/as have been 
computed. 

41 The Julian date advances by one day after each century of 36,526 days, but remans ttie same after a century of 
36,525. 

42 Hence the synodical period of the S. S.\ss=z 1,577,917,828 d. -j- 53,433,336 r. = 29*o30d879o days.— J.B. 
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70. The daily synodical motion of the moon 43 in degrees is, according to the Surya 
Siddhdnta, 12° 11' 26"*69817 5 as given in the translation of the Siirya Siddhdnta (Journ. 
Am. Or. Soc.) i, 34. This value is practically the same for the other Siddhdntas also, 
for the difference in a year amounts to 2 seconds only for the 2nd Arya Siddhdnta, and 
to 1 second everv month for the Brahma Siddhdnta. For the latter Siddhdnta there- 
fore we get the correct value, if we add to that furnished by Table XIV one second for 
each month elapsed since the beginning of the solar year. 

71. The calculation of the anomalistic motion of the moon is similar to that of the 
synodical motion. The anomalistic revolutions of the moon in one yuga— are (1) Surya 
Siddhdnta 57,265,133 ; 44 (2) Arya Siddhdnta 57,265,117 ; (3) 2nd Arya Siddhdnta 
57,265,125-326 ; and / 4) Brahma Siddhdnta 57,265,194-142. 

According to the Surya Siddhdnta, the anomalistic motion in one solar year is 92° 
5' 39 9" ; and in 100 solar years, 209° 26' 30", &c. 

72. As the position of the moon's apogee at the beginning of the Kaliyuga was 90° 
according to the Surya and 1st Arya Siddhdntas, the mean anomaly was 270°; and as in 
3000 solar years the increase of the anomaly, according to the Surya Siddhdnta, is 163° 
15', the mean anomaly of the moon at 3000 K. Y. was 73° 15' as in the Special Table 
XIII for the Surya Siddhdnta, in the column headed d 's Anom. From the above 
data the value of this element for the other periods is computed. 

73. In calculating the mean anomaly of the moon for the 2nd Arya Siddhdnta 
and the Brahma Siddhdnta, we must add to the increase of c 's an. 236° 9' 36" and 
234° 30" 14* respectively as the anomaly of the moon nt the beginning of the Kaliyuga ; 
for the position of the moon's apogee at that epoch was according to the 2nd Arya 
Siddhdnta 123° 50' 24" and according to the Brahma Siddhdnta 125° 29' 46". 

The daily increase of the moon's mean anomaly according to the Surya Siddhdnta is 
13° 3' 53"'889 ; and the other Siddhdntas yield nearly the same result. The difference 
accumulating to a few seconds in a year may be neglected, as it does not sensibly affect 
the calculation of the true place of the moon. 

74. The mean anomaly of the sun is the sun's mean longit ude minus the longitude 
of the sun's apogee. As the sun's mean longitude at the beginning of a mean solar year 
is 0° (or 360°), we subtract long, o's apogee from 360°, in order to find the sun's 
mean anomaly for the beginning of the mean solar year. 

75. The lorg. of © 5 s apogee, according to the Arya Siddhdnta, is 78° and this 
quantity is regarded as constant. 45 Therefore the mean anomaly of the sun for the 
beginning of every mean solar year is <S2° according to this Siddhdnta. 

The other Siddhdntas* attribute a slow motion to the sun's apogee, viz. : — 

The sun's apogee. 

Re vol. in a Kaipa. 

Surya Siddhdnta : . . . . .387 

2nd Arya Siddhdnta : ♦ . . . .461 
Brahma Siddhdnta : . . . . . . 480 

43 This is found by dividing 360° by the synodical period; see preceding note.— J. B. 

44 Hence the anomalistic revolution takes nlace in g = 1577,917,828d.-i-57,265,133 rev. = 27*5545999 days; and the 
daily motion = 360° g = 13° 3' 53" 889.- J. B. 

4& In European astronomy the longitude ibcre«ees bj about ll'"25 from the motion of the apsides.— -J. B. 
46 Surya Siddh. N. S. I. 44 



Position at 0. K. Y 

77° 7' 48" 
77° 45' 36" 
77° 45' 36" 



Mean anom. © at 
OK. Y. 

282° 52' 12" 

282° 14' 24" 

282° 14' 24" 
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The motion in seconds in one solar year, according to the Surya Siddhdnta, is thus 
0-"1161 ; similarly for the 2nd Arya Siddhdnta it is (K1383, and for Brahma Siddhdnta 
0 "144. Subtracting the amounts for 3000 years from the sun's mean anomaly for 
0 K.Y., we find the same for 3000 K.Y., viz. (1) 282° 48' 24"; (2) 282° 7' 29" ; (3) 282° 7' 
12 r ; as entered in Table XIII in the column headed ©'s an. 

76. The tables for the equations of the centres of the sun and moon are calculated 
from the epicycles. Their dimensions are the following : — 

According to Arya S. 2nd Arya S. Brahma S. 

Epicycle of the moon .... 3i° 30' 31° 34' 31° 36' 

Epicycle of the sun 13 30 13 40 13 40 

Now according to Hindu astronomy, sin. eq. : sin. an. :: minutes in the epicycle : minutes 
in the orbit. 

In all these calculations the Hindu sines have to be used. Thus we find e.g. the 
eq. <t for d 's an. =45* (sin 45°= 243V), according to the first Arya Siddhdnta, 212'71 = 
3° 32' 43* ; according to the second Arya Siddh. 213''65 = 3° 33' 39". 

77. The epicycles of the moon and sun, according to the Surya Siddhdnta, have cir- 
cumferences of 32° and 14° respectively, and are assumed to contract at the odd quadrants 
by 20'. The amount of the contraction at any other point, say at anom. a, is ; hence 
the equation of the sun's centre for anomaly a is = sin 3 ^ 0 a — s^^wir^o, which 
formula will be found convenient for the calculation of the table. This has been 
done by Davies (As. Res. vol. II, p. 256) ; I have taken Davies' tables from Warren's 
Kala Sankalita, Tables XXII and XXIII. 

78. The General Tables yield approximately correct results with the smallest 
amount of calculation ; but they do not conform strictly to the data of any Siddhdnta, 
but are based on the European tables of Largeteau 47 with this difference that while Lar- 
geteau expresses the mean distance of sun and moon, a, in 10,000th parts of the circle, 
these tables furnish the same element, called tithi, in 30th parts of the synodical revolution. 
But the mean anomaly of the moon is expressed in the same way in both. For 3200 
K.Y. = 99 A.D. 18th March, Largeteau's tables give «=moon's age 2575, and 6=857, for 
mean midnight at Paris. Reducing this for mean sunrise at Lanka we must add the in- 
crements of a and b for l b 6 m , viz. 15 and 2, which give a = 2590 and b = 859. From 
a we subtract 200 (the sum of the equations of <r and© at their maximum), multiply 
by 30, and divide by 10,000; which gives 717 the required tithi for 3200 K.Y. as in 
Table I. The value of b found above, 8S9, 48 is transferred to column d 's an. of Table I 
without further change. The same elements in Table II can easily be derived from 
Largeteau's Table for the years of the 9th century, attention being paid to the leap years. 

47 Additions a la Connais*ance des Temps, 1846, pp. 1—29, containing Tables pour le calcul des Syzygies erfiptiques ou 
quelconques ; par M. C. L. Largeteau. These short tables are founded on those of Delambre for the sun and of Damoiseau 
for the moon, and take only the larger equations into account. M. Largeteau uses six quantities in his tables, but does not 
explain what; each indicates; they are,— a = moon's age (or distance from the sun) in 10,000ths of a lunation— 300 (sum of 
uegative equations) ; b — moon's mean anomaly (Hansen's #) ; c = 2a — b ; d = sun's mean anomaly (Har.sen'a g 1 ) ; e ^ 
moon's distance.from the Node or Hansen's g + w; and/= sun's distance from Moons Node or 2e — 2 a (that is Hansen's 
2g' + 2«'). The last four quantities are given in 1000th pr.rts of the circumference. Similar handy tables, but sexagesi- 
mal, and with more equations were published in the seventh edition of the Encyclopaedia Britannica, and others in Gum- 
mere's Astronomy (Philadelphia 1858).— J. B. 

48 If the decrees in 'Distance <X — Q' Table XIII, Ac, be multiplied by 30 we obtain this element a according to the 
different Siddh&ntas; thus for K.Y. 3200 we have 89°- 6 X 30 = 2688 ; or if we divide the same by 12, we have TA7 tithi. 
Asain fcr b, from Table XIII, 132° 10' X 100 4- 36 = 367, and 367 —500 = 867, differing by about 3° from the European 
value. Hansen's Tables de la Lune give for the value of the tithi here, 7*1637 and for ([ s aoom.= 858 11. — J. B« 

6 
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79. As the beginning of the mean solar year (i.e., mean long. 0=0) always falls 
on the 2nd or 3rd Vais'&kha of Table II I 3 it is obvious that on any given date in that 
table the ©'s mean long, and consequently the O's mean anomaly and the equation de- 
pendent on the latter will be nearly the same for every year. Accordingly the equation 
© has been coupled with the tithi of the several solar days, so that only the equation 
of the moon's centre had to be exhibited in the table auxiliary to Table III. ' Sun from 
Node' of Tables VI, VII, VIII, denotes the distance of the true sun from the moon's 
node expressed in thousandth parts of the semi-circle. This element has been derived 
from Largeteau's tables 49 by coupling Largeteau's values with the equation of the 
sun's centre. 

80. ' Jupiter's sarhvat' is the Jovian year, according to the Surya Siddhdnta with 
Mja 9 twelve of which make up one mean revolution of Jupiter. Hence the increase of 
this in one solar year is evidently equal to twelve times the revolutions of Jupiter in a 
yuga divided by the number of solar years in the yuga, viz. 1-0117. The increase for 
100 solar years is 101'17, or, as 60 years make up one cycle, 41*17. In making these 
calculations according to the 2nd Arya Siddhdnta and Brahma Siddhdnta the mean place 
of Jupiter at the beginning of the Ealiyuga is to be taken into account, viz. 357° T 
12" according to the former, and 359° 27' 36" according to the latter Siddhdnta. 

81. The tables for finding true local time have been calculated according to the pre- 
cepts of the Siddhdnta Stroma ni 9 Golddhydya, IV, 19-24, and Surya Siddhdnta, IIX,42tf. 

82. The Longitudes and Latitudes of the principal places in India have been taken 
partly from Johnston's Index Geographicus, and partly from the list attached to the 
Sdyana Panchdnga of Bombay. 

The longitude of Lanka i.e. Ujjain is 5 h 3 m 27 s east of Greenwich. 

83. The following is a list of all the data required from the Siddhdntas — 



Elements. 


Surya Siddk. 


Arya Siddk. 


2nd Arya Siddk. 


Brakma Siddk. 


Sun's revol. in a Yuga 


4,320,00o 


4,320,000 


4,3*0,000 


4,320,000 


Civil days „ „ 


1,577,917,828 


1,577,917,5* 0 


1,577,917,542 


1,577,916,450 


Lunar ti this „ ,, 


1,603,000,080 


1,603,000,080 


1,603,000,000 
53,433 334 


1,602,999,000 


Moon's synod, revol. in a Yuga 


53,433,336 


53,433,336 


53,433,300 


„ sider. „ „ 


57,753,336 


57,753,336 


57,753,23 + 


57,733,300 


„ anora. „ „ 


57,265,133 


57,265,117 


57,265,125 326 


57.265, i 94 142 


„ nodes „ „ 


— 232,23s 50 


—232,226 


—232,31 3354 


— 232,3 11 168 


,, apsides ,, „ 
Jupiter's revol. „ „ 


488,203 


488,219 


488,108-674 


4S8,105"858 


364/220 51 


364,224 




364,226*455 


Revol. of o's apsis in a Kalpa 
Circumference of the ©'s epicycle . 


387 


not stated. 


461 


480 


14° & 13° 40' 


13° 30' 


1 3° 40' 


13° 40' 


•» >> C S ,, . 


32° & 31° 40' 


31° 30' 


31° 34' 


31° 36' 


Place of o's apsis at 0 K. Y. 


77° 7' 46" 


78° 


77° 45' 36" 


77° 45' 36" 


jy }> >> A S it • 


90° 


90° 


123 c 50' 24" 


i 125° 29' 46" 


„ Jupiter at 0 K. Y. . 


0° 


0° 


357° 7' 12" 


i 329° 27' 36" 



49 Largeteau's /, or Hansen's 2g' + 2 a/ is the mean value, independent of the Sun's equation of the centre, the 
correct period of which is 173*30998176 days ; or, from the Surya Siddhdnta elements it may be found thus : 1577917828-f- 
2(4320000+ 2322:^8) =173 3123167 days.— J. B. 

50 In the Su^ya Siddhdnta with bija, this is— 232.242 rev. ; the apsides make 488,199 rev. ; and Jupiter 364,228 rev. 
The modern value of the mean heliocentric motion of Jupiter in a Julian year being 30° 20' 4G"*72, his motion in a Yvgaol 
4,320.000 true sideveal years would be only 364195'406 revolutions ; or, in the yuga of the Surya Siddhdnta, 364,197*798 rev 
and twelve times this divided by the years in a yuga gives 1*011938328 instead of 1*0117 as in § 78.— J. B. 

51 With Uja this becomes 361212. 
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Table I. — For Centuries of the Kaliyuga. 1 



Table II. — continued* 



liUNI-SOLAB DATA. 



Corrections for solar dates. 



Years 
K. Y. 


a 

C3 

o 


TithL 


«i 
l< 


Jul. 
Cal. 


Arya- 
Siddh. 


Surya- 
Siddh. 


Brahma 
Siddh. 


Siddh. 
Strom. 












ah. v. 






ah. 


n. 


ok. 2). 


3000 


2 


13-97 


685 


— 2 


+ 2 30 




10 


+ 18 


45 




3100 


2 


10-57 


272 


-1 


- 5 25 


— 6 


IS 


9 


22 




3200 


2 


7-17 


859 


0 


13 20 


13 


46 


0 


0 




3300 


2 


377 


446 


+ 1 


21 15 


21 


13 


- 9 


23 




3400 


2 


0-37 


34, 


2 


30 10 


28 


41 


18 


45 




3500 


1 


25*96 


585 


2 


+ 22 55 


+ 23 


52 


+ 31 


52 




3600 


1 


2256 


172 


3 


15 0 


16 


24 


22 


30 




3700 


1 


19-17 


759 


4 


7 5 


8 


56 


13 


7 




3800 


1 


15-77 


348 


5 


- 0 50 


1 


29 


3 


45 




3900 


1 


12 37 


9:56 


6 


8 45 


- 5 


59 


— 5 


37 




4000 


1 


8*98 


523 


7 


-16 40 


-13 


27 


-14 


59 




4100 


1 


558 


1 1 1 


8 


24 35 


20 


54 


24 


22 


— 22 41 


4200 


1 


2-19 


699 


9 


32 30 


28 


22 


33 


44 


30 41 


A 9 (\ A 


/ 1 

V 


O 7*7 ft 


.1X1 

601 


Q 




+ 24 


10 


+ 16 


53 




4400 


0 


24-38 


810 


10 


11 40 


16 


43 


7 


3i 


13 35 


4500 


0 


20-99 


428 


11 


+ 3 45 


+ 9 


15 


- 1 


52 


+ 5 45 


4600 


0 


17-60 


Id 


U 


- 4 10 


1 


47 


11 


14 


3 6 


4700 


0 


14-20 


605 


1:3 


12 5 


- 5 


40 


20 


37 


9 5S 


4800 


0 


10 81 


194 


H 


20 0 


13 


8 


29 


59 


17 49 


4900 


0 


741 


783 


15 


27 55 


20 


3(5 


39 


22 


25 40 


5000 


6 


3-00 


337 


15 


+ 24 10 


+ 31 


57 


+ 11 


16 


+ 26 30 



Table II. — Years of the century. 



For odd tears— (0-24). 



For odd tears— (25-49). 



Year. 


e 


Tithi. 


Anorn. 


1 Jul. Cal I 


ii 

Solar Cor. I 
A. S. 1 ? 

ii * 


8 


Titbi. 


)>'» 
Atioin. 


Jul. Cal 


Solar Cor. 
A. S. 












gh. 


P-\ 


i 










gh. p. 


0 


0 


0 


0 


1 


0 


0 


1 25 


3 


6-14 


379 


0 


+ 28 01 


1 


1 


10-SO 


246 


0 


+ 15 


31, 


j 26 


5 


17-96 


662 


1 


-16 28 


0 


2 


21-60 


493 


0 


+ 31 


2! 


27 


6 


28-76 


908 


1 


- 0 56 


3 


4 


3-12 


776 


1 


-13 


26 




0 


957 


155 


1 


+ 14 35 


4 


5 


14-22 


22 


1 


+ 2 


5 


: 29 


1 


20-37 


401 


0 


+ 30 6 


5 


6 


25 03 


269 


0 


+ 17 


36 


: 30 


3 


2 19 


684 


1 


-14 23 


0 


0 


5-83 


515 


0 


+ 33 


7 ' 


31 


4 


12-99 


930 


1 


+ 1 9 


7 


•) 


17-65 


798 


1 


-11 


20 


;32 


5 


23 79 


177 


1 


+ 16 40 


8 


3 


28-45 


44 


1 


+ 4 


10! 33 


6 


4-59 


423 


0 


+ 32 11 


9 


4 


925 


2»i 


0 


+ 9 


41 


. 34 


1 


16-41 


706 


1 


-12 18 


10 


5 


20-05 


537 


0 


+ 35 


12= 35 


2 


2721 


952 


1 


+ 3 13 


11 


0 


1 87 


820 


1 


— 9 


16 


36 


3 


SOI 


199 


1 


+ 18 45 


12 


1 


12-67 


66 


1 


+ 6 


15 


:37 


4. 


18-82 


445 


0 


+ 34 16 


13 


2 


23-4-7 


313 


0 


+ 21 


46 


' 3* 


6 


0 63 


728 


1 


-10 13 


14 


4 


5-29 


595 


1 


-22 


43 


39 


0 


11-44 


971- 


1 


+ 5 19 


15 


5 


16-09 


842 


1 


- 7 


11 


■ 40 


1 


22-24 


221 


1 


+ 20 50 


16 


6 


26-89 


88 


1 


+ 8 


20 


41 


0 


3-04 


467 


0 


+ 36 21 


17 


0 


7-70 


335 


0 


+ 23 


51 


42 


4 


14-86 


750 


I 


- 8 8 


18 


2 


19-51 


618 


1 


-20 


37 


|43 


5 


25-66 


997 


1 


+ 7 24 


19 


3 


0-32 


864 


1 


- 5 


6 


|44 


6 


6-46 


243 


1 


+ 22 55 


20 


4 


1112 


110 


1 


+ 10 


25 


45 


1 


18-28 


526 


1 


-21 33 


21 


5 


21-92 


357 


0 


+ 25 


56 


!46 


2 


29-OS 


772 


1 


- 6 3 


22 


0 


3-74 


640 


1 


-18 


36 


47 


3 


9 88 


19 


1 


+ 9 28 


23 


1 


1454 


886 


1 


- 3 


1 


48 


4 


20-68 


265 


1 


+ 25 0 


24 


2 


2534 


133 


1 


+ 12 


30 


49 


6 


2-50 


548 


1 


-19 29 



For odd tears— (50-99). 



i Year. 


8 
S 


Tithi. 


y* 

Auom. 


Jul. Cal. 


Solar Cor. 
A. S. 












gh. p. 


50 


0 


13-30 


794 


1 


— 3 58 


51 


I 


24- 1 1 


41 


1 


+ 11 34 


52 


2 


4 91 


287 


1 


+ 27 5 


53 


4 


16 73 


570 


1 


-17 24 


54 


5 


2753 


816 


J 


- 1 53 


55 


6 


8-33 


63 


1 


+ 18 39 


56 


0 


19M3 


309 


1 


+ 29 10 


57 


2 


0-95 


592 


1 


— 15 19 


58 


3 


11-75 


83s 


1 


+ 0 12 


59 


4 


22 55 


85 


I 


+ 15 44 


60 


5 


3:36 


331 


1 


+ 31 15 


61 


0 


1517 


614 


1 


-13 14 


62 


i 


25 98 


861 


1 


+ 2 17 


63 


2 


6-78 


107 


1 


+ 17 49 


64 


3 


17-58 


353 


1 


+ 33 20 


65 


5 


2940 


636 


1 


— 11 9 


0(3 


6 


10*20 


8SH 


1 


+ 4 12 


67 


0 


21-00 


129 


1 


+ 19 54 


63 


1 


1 80 


376 


1 


+35 25 


69 


3 


13-62 


658 


1 


- 9 4 


70 


4 


2 1*42 


905 


1 


+ 6 27 


71 


5 


522 


151 


1 


+ 21 59 


72 


I) 


17-04 


434 


2 


— 22 30 


73 


1 


27-84 


680 


1 


- 6 59 


74 


o 


8 65 


9*7 


1 


+ 8 32 


75 


3 


19 45 


173 


1 
1 


+ 24 4 


76 


5 


1'27 


456 




— 20 25 


77 


ft 

u 






1 
1 


— 4, 54, 


78 


0 


22-87 


949 


1 
1 


+ 10 37 


79 


1 


367 




1 


+ •26 9 


80 


3 


15 '49 


47s 




-18 20 


S 1 


4 


2<;-29 


725 


1 


- 2 49 




5 




0 7 1 


1 
1 


( 1 0 a a 
+ I Z Vl 




6 


17 90 


217 


I 


+ 28 14 


84 


1 


29 71 


500 


2 


-16 15 


Ov 


2 


1052 


747 


1 


- 0 44 


CO 


3 


21-32 


993 


1 


+ 14 47 


S7 








1 


+ ou 1 y 


oo 


6 


13 94 


522] 


1) 


-14 10 


89 


0 


24*74 


769 


1 


+ I 21 


90 


1 


5-54 


15 


1 


+ 16 52 


91 


2 


16-34 


262 


1 


+ 32 24- 


92 


4 


28-16 


5:-4 


2 


-12 5 


93 


5 


8-96 


791 


1 


+ 3 2es 


94 


6 


19-77 


37 


1 


+ 18 57 


95 


0 


0-57 


2*4 


I 


+ 34 29 


96 


2 


12-39 


566 


2 


-10 0 


97 


3 


23M9 


813 


1 


+ 5 31 


9S 


4 


3-*H> 


5 J 


1 


+ 21 2 


99 


5 


14-79 


3'=6 


1 


+ 36 34 



1 Year Kaliyoga = Vikrama + 3044 = Saka + 3179 - A.D. + 3101. 
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EPIGRAPHIA INDICA. 



Table TIL — For days of the year. 



O. Chait.ru of pre- 
ceding year. 
Solar - ) A.S.-29 ch 3l p * 
Oorr. ) S S.-2S 30 



j 1. Vaisakha 
(Mailiava). 
! — 8*»' h - f,3 p * 
j —10 14 



2. .Jyaishtha 
(Sukra)". 
— 13« h -2! p * 
—14 9 



3. Ashadha 
(Suchi). 
+ 10 sb '51 p * 
+ 11 7 



Date. 




Tithi. 


<C's 

An. 


• ^ i 


Tithi. 


]>'s 
A n 


1 & j Tithi. 


<r's 

An. 


< u 


Tithi. 


V* 

An. 


4* 


Tithi. 


An. 




Tithi. 


Ad. 


i ,° 


Tithi. 


An, 


Date. 


0 


• 9 


I 26*49 


802 


1 4 1 26*96 


891 


! 0 28*49 


16 




0*06 


141 


0 


2*66 


303 


! 3 


4*24 


428 




5*78 


553 


0 


1 


i * 


27*50 


839 


;5 


27-97 


927 


1 1 : 29*50 




4. 

TP 


1*07 


1177 


1 


3*68 


339 


4 


5*26 


464 


0 


6*80 


589 


1 


2 


4 


28*52 


875 


6 


28-99 


964 


"2! 0*52 

j ! 


89 


5 


2*09 


214 


2 


4*70 


375 


5 


6-28 


500 


1 


7-82 


625 


2 


o 
o 


. 

0 


29*53 


912 


0 


0*00 


0 


! 3 ' 1'54 


125 


6 


3 11 


250 


3 


5*72 


411 


6 


: 7*29 


536 


2 


8*83 


661 


0 
0 


4 


6 


0*55 


948 


1 


1'02 


36 


4 I 2-56 


161 


0 


4*13 


286 


4 


6*74 


448 


0 


8*31 


573 


3 


9*85 


698 


4 


5 


0 


1*56 


984 


;2 


2-04 


73 


i5| 3*58 


198 


1 


5'15 


323 


5 


7*76 


484 


1 


9 33 


609 


4 


10*87 


734 


5 


6 


1 


2*58 


20 


!3 
1* 


3*06 


109 


|6j 4-59 


234 


2 


617 


359 


6 


Sv7 


520! 


2 


10-35 


645 


5 


Il*b8 


770 


6 


7 


o 

I 




56 


4*07 


145 


0| 5*61 


z/u 


3 


7*19 


395 


u 


y /y 


557 ! 


3 


11 riD 




a 
u 


19 -OA 
XL zf\J 


Qf\*7 
OO/ 


7 


8 


3 


4*61 


92 j! 5 


5*09 


181 


lj 6-63 


306 


4 


8*21 !432 


1 


10*81 


593: 


4 


12*38 


718 


0 


13*91 


843 


Q 

O 


9 


4 


5-62 


129 


:6 


6*10 


218 


12' 7*65 


343 


5 


9*23 


468 


2 


U*83 


629| 


5 


13*40 


754 


1 


14*93 


879 


9 


10 


5 


6*64 


16. r 


0 


7*12 ! 254 


:3i 8*67 


379 




10-24 i 504 


3 


12*85 


665 1 


'6 


14*42 


790 


2 


15*95 


916 


10 


11 


6 


7*65 


202 


I 


8*14 


290 


4; 9*68 


415 


0 


11*26 


540 


4 


13-87 


702 |! 0 


15*44 


827 


3 


16*96 


952 


11 


12 


0 


8*67 


238 


2 


9*16 


327 


| 5 j 10*70 




1 


12*28 


577 


c 
0 


±4 oy 


738; 


1 


ID 4bt) 


000 


4. 


JL / *JQ 


CP. 0 . 


12 


13 


1 


9*68 


272 


3 


10*17 


363 


6 1 11*72 


488 


2 


13*30 


613 


6 


15*91 


774 


2 


17*47 


899 


5 


19*00 


24 




14 


2 


10*70 


310 


4 


1119 


39:) 


i 0 ; 12-74 


524 


3 


14*32 


649 


0 


1692 


811 ! 


3 


18*49 


936 


6 


20*01 


61 


14 


15 


3 


11*71 


347 


5 


12*21 1436 HI 113-76 


561 


4 


15*34 


686 


1 


17*94 


847 j 


4 


19*51 


972 


0 


21*03 


97 


15 


16 


4 


12*73 


383 


6 


13*22 


472 


! 2 • 14-78 


597 


5 


1636 


722 


2 


18*96 


883! 


5 


20*o3 


8 


J 


22 04 


133 


16 


17 


5 


1375 


419 


0 


14*24 


508 


j 3 i 15-80 


Ooo 


0 


17*38 


758 


3 


19*98 


919 |i 6 






9 


9*V0fi 
£.0 wo 


x i\) 


17 


18 


6 


14*76 


455 


1 


15*26 


544 


■4 16*81 


669 


0 


18-40 


794 


4 


21-00 


956 j 


0 


22-56 


81 


3 


O A .AO 

24*08 


206 


18 


39 


0 


I078 


492 


2 


16*28 


581; 


5:17-83 


706 


1 


19*41 


831 


5 


22*02 


992! 


1 


23*58 


117 


= 4 


25*09 


242 


19 


20! 1 


16*79 


528; 


|3 


17*29 


617 


: 6 ; 18-85 


742 


2 


20*43 


867 


6 


23*04 


28 j 


2 


24*59 


153 


i5 


2o 11 


2/b 


20 


21 


2 


17*81 


564 |j 4 ■ 18*31 


653 


0 ! 19-37 


778 


3 


21-45 


903 


0 


24*05 


65 | 


3 


25*61 


190 


6 


27-12 


315 


21 


22 


3 


18*83 .'60L: 


1* 


19*33 


690 1 j 20*89 


815 


4 


22-47 


940 


1 

X 


25*07 


101 


4 


26-63 


226 


0 


2814 


351 


22 


23 


4 


1P-84 ; 


637. 


6 


20*34 


726 ! 2 21*91 


851 


5 


23*49 


976 


2 


26-09 


137 


5 


27*65 


262 


^ 1 


29-16 


387 


23 


24; 


5 


20-86 j 


673 ;0 


21*36 


762 ! 


3 22-93 


887 


6 


24-51 


12! 


3,27 11 


174 


6 


28*66 


299 


2 


0-17 


424 


24 


251 


6 


21-87 . 


710 'i 1 


22*38 


798! 


4 23*94 


923 


0 


.25-53 


48; 


4 


28-13 


210 


0 


29*68 


335 


3 


1*19 


460 


25 


20! 


0 


22*89 i 


746 


2 


23*40 


835 i 


5 24 96 


960 


1 


26*55 


85 : 


5 12915 


246 


1 


0*70 


371 


4 


2'SO 


496 


26 


27 j 


1 


23*90 


782; 


3 ■ 24*41 


871 j 


6 , 25*98 


996 


2 


27-57 


121 . 


6 


0*16 


282 


2 


1-71 


407 


5 


3*22 


532 


27 


28! 2 


24-92 


819 


4 


25-43 


907 j 


0 ; 27-00 


32 


3 


28*59 


'57 


0 


1*18 


319 


3 


2-73 


444 


6 


4-23 


569 


28 


29.' 


3 


25*94 




5 


26*45 


944 


1 ! 2S*02 


69 




29*60 


194 


1 


2 20 


355 


4 


3*75 


480 


0 


5*25 


605 


29 


30! 






855 | 


6; 


27*47 


980 i 


2 29*04 


105 


« 4 i 


0-62 


230 


2 


3 22 


391 


5 


4-77 


516 


1 


6*26 


641 


30 


31 






... | 












1 


1*64 


266 ! 










... 


... 








31 


) = 
i — 


Min:.. 
U ' eb. C. Year. 
£f Feb. L. Yr. 




Mesha. 
<= 14 Mar, 


Vrislia 
0 = 14 Apr. 


1 Mithuna. 
0 = 15 May. 


Karkata. 
0 <= 16 June. 


Siirma. 
0 = 17 July, 


Kama. 
0 = 17Aug. 



4. Sravana 
(Nabhas). 
— 12 gh 3t p - 
- 10 12 



5, Bhadrapad 
(Nabhasya). 
+ I5 6h *4l p * 
+ 17 57 



6. Asvina 
(Ishn). 
+ 17 8h -5l p - A. S. 
+ 19 ?0 S. S. 



Phaljruna of prcced- 




ing year. 








Tithi. 


An. 


13 


6 


9-24 


185 


14 


0 


10*26 


222 


15 


1 


11*27 


258 


16 


2 


12-28 


294 


17 


S 


1330 


331 


IS 


4 


14*31 


367 


19 


5 


15-33 


403 


20 


6 


16*34 


439 


21 


? 


17*36 


476 


22 




18 37 


512 


2:^ 




19-3 


548 


24 




20-4 


585 


2. r > 


t 


21*4 


621 


26 




22*4 


657 


27 


( i23-4 


694 


?S 


0; 


2 4-41 


730 


2>| r 


2.V47 


766 



Auxiliary Table III. 
& 's Equation of the centre: to be applied to the Tithi. 



Argument : 


Eq. 


1 Argument: 




Argument : 


Eq. 


Argument : 


! Eq« 


C 's Anom. 


+ 


| (£ 's Anom. 


! + 


<l 's Anom. 


+ 


([ 's Anom. 


1 + 
1 


0 or 500 


0*42 


130 or 370 


0-72 


i i 

1 500 or 1.000 | 0*42 


630 or 870 


'o-u 


10 


490 


•44 


j 140 


360 


-74 


510 


990 


•39 


! 640 j 


860 


; *10 


20 


480 


•47 


150 


350 


•76 


; 520 


980 


•37 


! 650 ! 


850 


i -08 


30 


470 


•50 


! 160 


340 


•77 


i 530 


970 


•34 


! 660 ; 


840 


; '07 


40 


460 


•52 


170 


330 


•78 


j 540 


960 


•31 


; 670 . 


830 


; -05 


50 


450 


•55 


180 


320 


•79 


550 


950 


•28 


680 


820 


| *04 


60 


440 


0 57 


190 


310 


0*80 


560 


940 


0-26 


. 690 1 


810 


; 0-03 


70 


430 


•59 | 


200 


300 


•81 


570 


930 


•24 


: 700 ! 


800 


•02 


80 


420 


•62 i 


210 


290 


•82 


580 


920 


•22 


! 710 ! 


790 


•02 


90 


410 


•64 


220 


280 


•83 


590 


910 


•19 


i 720 j 


780 


•01 


100 


400 


•66 


230 


270 


♦83 


600 


900 


'17 


: 730 ! 


77d 


•00 


110 


390 


•68 


240 


or 260 


•83 


610 , 


890 


•15 


740 or 


760 


•00 


120 or 380 


0-70 


250 


0*83 


620 or 880 


013 


750 




o-oo 



COMPUTATION OF DATES GENERAL TABLES. 
Table III — continued. 



4 



7. Karttika 
(Orja,. 
Sol. ) i A\S.-U* h .47i > . 
2orr. j S. S.-14 7 



8. Marg»s<i-a 
(Sahas). 
-20* b . 40*. 
-20 34 



9. Hausiw 
(Sahara). 

+ 8 55 



10. M Al: ha 

(Tapa>). 
+ 3^«\ 37»\ 
+ 28 U 



11. Phalgun 
(Tjjpasv a). 
-l fh . 7'. 
-5 8 



Tula Samk. 
0 = 17 Sept. 



Vrischika. 
0=17 Oct. 



Dhanuh. 
0-15 Nov. 



Maknra. 
0=UDec. 



Kumbha. 
0=13 Jan. 



Mina. 
0-12 Feb. 



Date. 


<j 


Tithi. 


An. 


c 

« 


Tithi. 


An. 


u 


Tithi. 


1 €'s 
' An. 


'A 


Tithi. 


An. 


dE 


Tithi. 


C'8 

An. 


« 


! Tithi. 


i o 

j An. 


u 


Tithi. 


| O 

1 An. 

i 


1 5 ' 
! * 


0 


2 


7*2 o 


/» — o 
0/0 


A 

4 


7*71 


7oo 


5 


•7.1 A 

7 LO 


o 19 


6 


0 4/ 


O/l 


1 


6*86 


960 


3 


7*29 


49 


5 


775 


138 


0 


1 


3 


O.C%f\ 


714 


e 

0 


o7o 


oOo 


0 


O.I 1 

oil 


Of J 

ooo 


A 
U 


7 4o 


yuo 


1 o 
! " 


7 88 


996 


i A 

4 


o 31 


00 


z* 
O 


8-77 


174 


1 


2 




17 Ol 


/ o\J 




y /•* 


I OOi7 


0 


Q-19 


0171 


1 

A 


ft* "SO 




■ o 


o oy 


66 


; 5 


y o4 


191 
±61 


i) 


9-79 


210 


o 


Q 


5 


10-32 


787 


1 

10 


1075 


875 


1 


10-14 


928 


2 


9-51 


980 


4 


9*90 


69 


6 


10-33 


158 


1 


10-80 


1246 


3 


4 


6 


11*33 


823 


ii 


11-77 


912 


2 


11-15 


964 


3 


10-52 


16 


|5 


10*92 


105 


0 


11-35 


194 


2 


11-82 |283 


4 


5 


0 


1235 


859 




1278 


948 


3 


1216 


0 


4 


11-53 


53 


:6 


11-93 


142 


1 


12-36 


230 


3 


12-84 


319 


5 


6 


1 


1337 


895 


!3 


13-79 


984 


4 


13-18 


37 


5 


12-55 


89 


i0 


12-95 


178 


2 


1338 


267 


4 


13-85 


355 


6 


7 


2 


14-39 


932 


|4 


14-81 


20 


5 


14-19 


73 


6 


1356 


125 


i 1 


1396 


214 


3 


14-39 


303 


5 


14-87 


391 


7 


Q 
O 


a 


15-40 


968 


5 


15-82 


57 


6 


15-20 


109 


0 


14-57 


162 


i - 


14-97 


250 


4 


15-41 


339 


6 


15-89 


428 


8 


9 


4 


16-42 


4 


6 


16-83 


93 


0 


16-21 


145 


1 


15-59 


198 


3 


15-99 


287 


15 


16-42 


375 


0 


16*90 


464 


9 


10 


5 


17 43 


41 


0 


17-85 


129 


1 


17-23 


182 


2 


16-60 


234 


•4 


17-00 


323 


16 


17-44 


412 


1 


17-92 


500 


10 


11 


6 


18-44 


77 


1 


18*86 


166 


2 


18-24 


218 


3 


17-61 


271 


|5 


18*01 


359 


0 


18-45 


448 


2 


1894 


; 537 


11 


12 


0 


ly-46 


113 


2 


1987 


202 


3 


19-25 


254 


4 


18*63 


307 


! 6 


ly-03 


396 


1 1 

i 


19-47 


484 


3 


19-95 


573 


12 




1 


20-47 


149 


3 


20-89 


238 


4 


20-26 


291 


5 


19-64 


343 


io 


20-04 


432 


2 


20-49 


521 


4 


20-97 


609 


13 


14 


2 


21-49 


186 


4 21 90 


274 


5 


21-28 


327 


6 


20-65 


379 


i 


21-06 


468 


3 


21-50 


557 


5 


21-99 


645 


L4 


15 


3 


22-50 


222 


5 


22-91 


311 


6 


22 29 


363 


0 


21*67 


416 


1 2 


22-07 


504 


'4 


22-52 


593 


6 


23-01 


682 


15 


16 


4 


23-51 


258 




2393 


347 


0 


23-30 


400 


1 


22-68 


452 


:3 


23-09 


541 


5 


23 53 


629 


0 


24-02 


718 


16 


17 


5 


24-53 


295 


„ e 


24-94 


383 


1 


2432 


436 


2 


23*69 


4b8 


4 


2410 


577 


6 


2455 


666 


1 


25-04 


754 


17 


18 


6 


25 54 <331 


1 


2595 


420 


2 


25-33 


472 i 


3 


24*71 


525 


15 


25-12 


613 


i0 


25-56 


702 


2 


26*06 


791 


18 


19 


0 


2656 1 


367 


2 


26-97 


456 


3 


26-34 


508 j 


4 


25 72 


561 


6 


2613 


650 


1 


26-58 


738 


3 


27-U-8 


827 


19 


20 


i 


27-57 ! 


403 


3 


27-98 


492 


4 


27*36 


545 


0 


2o73 


597 


0 




OOO 


9 




77^ 


4 " 


28-09 


863 


20 


21 


2 


28-59 


440 


4 


28-^9 


529 


5 


28-37 


581 


6 


27-75 


633 


: 1 


28-16 


722 


3, 


28-61 


811 


5 


29-11 


900 


21 


22 


3 


29-60 


476 


5 


001 


505 


6 


29-38 


617 


0 


28-76 


670 


2 


2917 


758 


4! 


29-63 


847 


6 


0-13 


936 


22 


23 


4 


0-61 


512 


6 


1-02 


601 


0 


0-39 


654 j 


1 


29-77 


706 


3 


0-19 


795 


5 


0-64 


884 


0 


1-14 


972 


23 


24 




1-63 ' 


54W 


0 


2-03 


637 


1 


1-41 


690 


2 


0-78 


742 


4 


1-20 


8yl 


6 


1*66 


920 


1 


2-16 


9 


24 


25 


*e 


2-64 


585 


1 


3-05 


674 


2 


2-42 


726 1 


3 


1-80 


779 


5 


2-21 


867 


0 


2-67 


956 


2 


3-18 


45 


25 


26 


0 


366 


621 


2 


4-06 


710 


3 


343 


762 i 


4 


2 81 


815 


6 


3-23 


904 


1 


3-69 


992 


3 


4-20 


81 j 


26 


27 


1 


4-67 


658 


3 


5-07 


746 


4 


4-45 


7.99 


5 


382 


851 


0 


4-24 


940 


2 


4-71 


29 


4 


5-21 


117 j 


27 


28 


2 


5-63 


694 


4 


6-09 


783 


5 


5*46 


835; 


6 


4-84 


8S7 


1 


526 


976 


3 


5-72 


65 


5 


6*23 


154; 


28 


29 


3 


6-70 


730 










... ! 


0 


5-85 


924 


2 


6 27 


13 


4 


6-74 


101 


6 


725 


190 ! 29 


30 












... 






...] 




















0 


8-27 


226 j 


30 



12. Chaitra 
(Madhu). 

-13 s11 . 4*. 
-15 53 



13. Vaisakha 
of following year. 
+ 5* h . 2i,*>. A. S. 
+ 6 38 S 



Mesha. 
°="H Mar. C. Tr. 
0=13 Mar. L.Yr. 



Table IV. 

Increase of tithi and moon's anomaly in Ghntikds. 



Table V. 

Ending points of Zodiacal Signs. 



Gh.J Tithi. 


An. 


Gh. 


Tithi. 


An. 


Gl». 


Tithi. 


1 

An. 


Gh. 


Tithi. 


An. 


1 


0-02 


1 i 


16 


0-27 


10 


:31 


0-52 


»! 


46 


078 


28 


2 


0-03 


1 ' 


17 


0-29 


10 


32 


0-54 


19 ; 


47 


0-80 


28 


3 


0-05 


2 


18 


0-30 


11 


33 


056 


20! 


48 


0-81 


29 


4 


0-07 


2 


19 


032 


11 


34 


0-57 


21 


49 


0*83 


30 


5 


0-08 


3 


20 


0-34 


12 


35 


0-59 


21 


50 


0-85 


30 


6 


010 


4 ' 


21 


0-36 


13 


36 


0-61 


22 


51 


0-86 


31 


7 


0-121 4 


22 


0*37 


13 


137 


0-63 


22 


52 


0-88 


31 


8 


0-14 


5 


23 


0-39 


14 


38 


0-64 


23 ' 


53 


0-89 


32 


9 


0-15 


5 


24 


0-41 


15 


39 


0-66 


24; 


54 


0-91 


33 


10 


0-17! 6 


25 


0-42 


15 


; 40 


0-68 


24 


55 


0-93 


33 


11 


0-19 


ft 
t 


26 


0-44 


16 


41 


0-69 


25 !| 56 


0-95 


34 


12 


0-20 


7 


27 


0-46 


16 


i 42 


071 


25 | 


57 


0-96 


34 


13 


0*22 


i 


28 


0-47 


17 


I 43 


0-73 


26! 


58 


0-98 


35 


14 


0-24 




29 


0-49 


18 


44 


0-74 


27 ; 


59 


100 


36 


15 


0-25 


1 


30 


0 51 


18 


45 


0-76 


271 

! 


j 60 


w 102 


36 



Raii. 



Mesha . 
Vrisha • 
Mithuna 
Karkata 
Simba • 
Kanya . 
Tula . 
Vrischika 
Dhanuh 
Makara . 
Kutnbha 
Mina 



End. 



30° 
60° 
90° 
120° 
150° 
180° 
210° 
240° 
270° 
300° 
330° 
360° 



4 EPIGRAPHIA INDICA. 



Table VI. — For Centuries of the Kalipiga. 



Cent. 
K. Y. 


Ahargana. 


Sun from tite 


.Moon's 


Node 




Jupiter s 
Samvjit. 

s. s. 1 


Mod. 

i 


Arya. 


Surya * 
Te\.t. 


Siddh. 

With : 
Hiia. 


JSrah. 


Siro. 


3000 


1095 776 


511 ; 






... 




... 


35-10 


3100 


1132 302 


268 1 


§ 3 


. • . 




... 


... 


16 27 


3200 


1108 828 


23 










... 


57-41 


3300 


1205 354 


778 




... 


... 


... 


... 


38-61 


34U0 


1 O A 1 QQA 

1241 08O 


535 




... 


... 


... 


... 


1978 


3500 


1278 405 


284 


It 






... 




0-95 


3600 


1314 931 


40 


42 


• 


... 






42- 12 


3700 


1351 457 


796 


79s 


... 


... 


796 




23-29 


3800 


1387 9*3 


551 


553 


... 




552 


... 


446 


3900 


1424 any 


307 


309 


... 


... 


307 


... 


45-63 


4000 


1461 035 


62 


64 




... 


64 




26-80 


4100 


1497 561 


819 


820 


824 




820 


sis 


7 97 


4200 


1534 087 


573 


575 


577 




576 


574 


49-14 


4300 


I 157i» 612 






•j 4 •. ) 




326 


324 


30-31 


4400 


! 1607 138 


79 


1 8 1 


76 




82 


80 


11*48 


4500 


1643 664 


834 


806 


828 




838 


836 


52-65 


46OO 


\ 1680 190 


590 


592 


, 580 


587 


588 


592 


j 33-82 


4700 


1716 716 


345 


347 


i 333 


; 343 


3:,0 


348 


14 99 


4800 


1753 242 


100 


103 


! 86 


98 


106 


104 


56-16 


49d0 


17S9 768 


856 


858 


■ 838 


852 


862 


860 


37-33 


5000 


1826 293 


(505 


608 


1 590 


(501 


612 


610 


18-50 



Table VII. — For years of a Century* 



Yr. 


Aharg. ! 


O ' 

fium 

Node. 


Jupiter's | 
Sarhvat. j 


Yr. 


Aliarg. 


O 

trom 
Node. 


Jupiter's 
Snrhviit. 1 


0 






o- 


2o 


9 131 


1586 


25-2925 


1 


365 


106 


10117 


26 


9 497 


798 


26 3012 


2 


730 


•212 


2-0234 


27 


9 862 


904 


27-3159 


3 


1 096 


324 


3-0351 


28 


10 227 


10 


2^-3276 




1461 


430 


4-0468 


29 


10 592 


116 


293393 


5 


1 826 


526 


5-0585 


80 


10 958 


228 


30-3510 


6 


2 191 


642 


6 0702 


31 


1 1 323 


334 


31 36 7 


7 


2 557 


754 


7-0819 1 


32 


11 6S8 


440 


32 3744 


8 


2 922 


^6 1 


8-0936 ;j 33 


12 053 


546 


33-3861 


9 


3 2S7 


966 


9-1053 


34 


12 419 


658 


34*3978 


10 


3 652 


72 


10-1I7'" 


35 


12 784 


764 


35-4095 


11 


4 01> 


184 


11-1287 


36 


33 149 


870 


36-4212 


12 


4 383 


200 


12-1404 


37 


13 514 


976 


37-4329 


13 


4 748 


396 


13-1521 


38 


13 8*0 


88 


38-44! 6 


14 


5 114 


508 


14-1638 


39 


14 2-io 


194 


39-4563 


15 


5 479 


614 


15-1755 


40 


14 610 


300 


40-4680 


16 


s 5 844 


720 


16-1872 


41 


14 975 


406 


41-4797 


17 


I 6 -09 


826 


17*1989 


42 


15 341 


518 


42-4914 


18 


1 6 575 


938 


18-2106 


I 43 


15 706 


624 


43 5031 


19 


; 6 940 


44 


19-2223 


44 


16 071 


730 


44*5148 


20- 


7 305 


150 


20-2340 


; 45 


16 437 


842 


45-5265 


2' 


1 7 670 


2. r )6 


21-2417 


: 46 


1 6 802 


948 


46-5382 


22 


S 036 


*S8 


22-2574 1 


47 


17 167 


54 


47-5499 


23 


8401 


474 


23-2691 


4* 


17 532 


160 


485616 


24 


8 766 


580 


24-2808 1 


49 


17 898 


272 


49-5733 



Table VII. — continued. 



Yr 

x r. 


Abarc^. 


O 

from 
Node. 


Jupiter's 
Sarhvat. 1 


K. n 
DO 


1 ft OA'i 


*X 7ft 

O ' O 


OU 080O 


D 1 


1 ft « 0 ft 
ID O 4 0 




0 1 0 y D 7 


J>2. 


10 y • 0 






53 


19 359 ' 


702 


53-6201 


54 


19 724 | 


>!08 


54-6318 


00 


i 

on nfto '■ 


Q 1 A j 

y 1 4* 


Do o4oo 


DO 


on 1 ~ 1 


0 n 


Ob 000 2 


c rr 
0 / 


.) n 

Z\J 0 cU 


1 


0/ oooy 


58 


21 185 l 


238 


58*67o6 


59 


21 550 . 


344 


59 6903 


00 


21 915 ! 


450 


0 7U20 


01 


22 281 


562 


1 .7 1 


DZ 


22 646 ! 


668 


5i { ZD* 


63 


23 011 : 


774 


3-7371 


61 


23 37 6 | 880 


4 7488 


DO 


23 7 12 


992 


O / 0»'O 


DO 


24 107 


V«8 


l? / i iz 


^7 

O / 


24 472 


204 


/ / s oy 


68 


24 837 ; 


310 


879. : )6 


69 


25 203 : 


422 


9-8073 


( 0 


25 568 


528 


1 0 0 ! HO 


7 1 


25 933 


634 


1 1 8o07 


7 2 


26 29» 


746 


I O . (J A A 

I I (84-24 


73 


26 661. 


852 


13-8541 


74 


27 029 


958 


14 8658 


/ 5 


27 394 


64 


1 . O 7 7 X 

ID 0 / / O 


i O 


07 7 ah 


1 7 a 

I/O 


lo o s y & 


7 7 


28 125 


2-2 


1 7 • Q n (\ Q 

1 / yuuy 


78 


2S 490 


3^8 


18-9126 


79 


28 855 


494 


19-9243 


oil 


29 221 


606 


2U yobU 


w 1 
0 L 


29 586 


712 


0 t . 0 /i 7 7 


0 .") 

nz 


29 051 


818 




83 


30 316 


924 


23 971 1 


84 


30 682 


3o 


249828 


00 


' 31 047 


172 




Q (i 

OO 


31 412 


248 


; OT.nfiAO 

Zi'KJVOZ 


U 7 


' 31 777 


3:,4 


OQ.n t "7 (1 

<io u 1 / y 


88 


i 32 143 


466 


29 0296 


89 


i2 508 


572 


30 0413 


on 
yu 


32 873 


678 


9 1 .n^Q.i 
0 1 UDow 


Q 1 
Mi 


' 33 238 


784 


oz Ub4/ 




; 33 604 


896 


: OO U / 0 + 


93 


! 33 969 


I 2 


34-0881 


94 


34 334 


108 


35 099S 


95 


34 699 


214 


36-11 15 


96 


35 005 


320 


37-1232 


97 


3o 430 


432 


38-1349 


98 


35 795 


53s 


39-1406 


99 


36 160 

] 


644 


40*1583 

! 



1 These values are those cf the Surya Siddhonta with the bija or correction, viz. for 364,212 revolutions in a yv.ga. For tins 
alnc without £>(;'a (364 ; 220 rev.) multiply the year K. Y. by 2 and divide by 90^000, and deduct the result from the tabular value ; 
or the Arya Siddhdnta value (561,224 rev.), divide the year K Y. by 30,000, aud deduct the fraction from the tabular value. 



COMPUTATION OP DATES —GENERAL TABLES. 4 



Tablk VIII. — For months and days. 



Cbaitea of preceding year. 


II. Jtaishtha. 


IV. Sbavana. 


Jay. 


Ah. 


N. 


(yS lOMg*. 


J 

up. 


Ah. 


N. 




Ju 
up. 


' Ah. 


N 




up *_ 




0 


33 


799 


329° 29' 


59-9086 


28 


152 


29° 10' 


0-0776 


91 


527 


89° 15' 


0-2521 


0 


1 


32 


804 


330° 29' 


59-9114 


29 


157 


30° 13' 


OO8O0- 


92 


533 1 


90° 12' 


0-2548 


1 


2 


31 


810 


331° 29' 


59-9141 


30 


163 


3i° ir 


0-0831 


93 


539 


91° 9' 


0-2576 


2 


Q 
0> 


30 


ft! A 
OlO 


0090 90/ 

006 6u 


tsQ.Ql AQ 

0«7 i7 l\JV 




1 70 

JL 1 V 


090 01 

OA 0 


A-ACCQ 


Q4. 


04?4? 


09° PJ 
i)6 O 


0»9A04. 


0 
0 


A. 
4s 


9Q 
6v 


COO 
066 


QOQO OQ' 
OOO 6%J 


OU ¥i&4 


04 


17K 

I/O 


OO 0 


U UOoO 


CK 
&o 


^'ift 


QOO Of 

yo 0 


09^01 
\J 4\Joi 


4. 


K 
O 


9ft 

40 


06 1 


Oo4« 60 


OV «7— 4*i? 


QO 
OO 


J. 0 1 


O - * O 


A.AQ1 ± 


»70 


O^O 


Q4 0 O' 

y-i u 


O'Ofi^Q 
U 60 


c 
O 


0 


27 


ftQ3 
OOO 


33^° 9ft' 
OOO 60 


0*7 V6O6 


: 34 


187 


3n° T 

OO 1 


OOQ4.9 


Q7 


^£9 


y*r 0 / 


0-9AC7 


ft 


7 


9fi 

6V 


OOit 


OOO 60 


ov V60\J 


OS 
00 


1Q3 

A CO 


3^ 3 ^ft' 

OO OO 


O'OQftO 
v UifOi.' 


Q8 

OO 


ODO 


QXO sr^f/ 
yO 04; 


0*971 ^ 
U 64 10 


7 




25 


844 


337° 27' 


59*9308 


36 


199 


36° 56' 


0*0997 


99 


574 


W 6° 52' 


0*2742 


8 


9 


24 


850 


338° 27' 


59-9335 


! 37 


204 


37° 54' 


0-1023 


100 


580 


97° 48' 


02770 


9 


i o 


o3 
6o 


000 


Oo«7 60 


Oc? 170O0 


3ft 
00 


910 


Oo 01 


v lUOo 


1 01 


00/ 


QCO A tit 

yo 4?o 


A.97QQ 

v 6100 


10 
lv 


11 


99 

66 


OO L 


QAA° 9A' 
o4v ZO 


Do vovl 


! 3Q 
1 0*7 


91 7 


0«7 4rO 


O-l OftO 


1 09 

1\J4 


oyo 


yy <±6 


A»9G9ec 
V 606O 


11 


1 o 

16 


Zl 


00/ 


o41 40 


CQ Qil Q 

oy y4«io 


AT) 


993 

6 Lid 


iiA° AA' 
4»U 4<0 


n.i i aq 


1UO 


oyo 


1 A AO QQ/ 

iuu oy 


A«9R ^O 
U 60O0 


19 
16 


lo 




U73 
o/O 


Q/IOO fit/ 
o-±6 40 


Ou W&±\) 


* * 


99Q 


* L ^O 


0*1 1 QA 
U llOO 


1 04. 


AA4. 
OU4« 


1 Ol 0 OA' 
1U1 OO 


\J 60 Ol 


13 
10 


14? 


1 Q 


O/O 


04<0 60 


KO'QA.'/A 
O J v*±t 4 


! d,9 

I '±6 


93A 
6o^± 


A 9O iA/ 


O* 1 1 AO 
U llOo 


1 0^ 
lvO 


AT A 

oiu 


1 AO° ^0' 
IU^j OO 


u ^yuy 


1 4. 
14; 


15 


18 


884 


344 c 24' 


599501 


43 


240 


43° 38' 


01191 


106 


616 


103° 30' 


0-2936 


15 


16 


17 


890 


345° 24' 


59-9529 


! 44 


246 


44° 35' 


0-1219 


107 


622 


104° 27' 


0-2964 


16 


1 7 
1 / 


i a 
id 




34£° 99> 
OtpO 40 


OJ OOO / 


TSO 


2^9 


4.*%° 39' 

rrO O^r 


0- 1 94.fi 


1AR 


O60 


1 AcO 9c/ 
1UO 60 


A.9QQ9 

U 6VV6 


1 7 
1 / 


lo 


lo 


qoi 
yu 1 


04,70 99' 

04</ 66 


Oc7 yOOO 




9^R 


t!V> OU 




1 OQ 


AOi. 
004; 


1 OA 0 99' 
110 66 


v Oviy 


1 ft 
10 


iy 


1 A 
14 


007 


34.ft° 91' 
0 to 6 1 


OV %7\Jl 4 


47 


2H4 


4.7° 97' 


0-1 309 


1 1 ft 


fi40 
04U 


107° 10' 
lv / Iv 


ft* 304. 7 


1Q 


OA 
6\J 


lo 


Ql 3 

yio 


04.QP 9A' 




1 48 

rtO 


270 




OO 330 

U IOOU 


111 
111 


04l> 


1 08° 1 7' 
If O 1 / 


OOO 74. 
v Ov/ 4« 


9ft 


Zl 


1 O 
1J 


Ql Q 

£/li7 


or: AO 1Q' 
OOv It* 


i>? J7UUO 


TJC 7 




4.0° 9 1 ' 

TT*7 6L 


013^7 

KJ 1O0/ 1 


1 1 9 
1 lL 


OOii 


1 OQ° 1 A' 
luy 14; 


A»Q1 09 
U ol\)6 


91 

61 


22 


11 


925 


351° 18 ? 


599694 


50 


282 


50° 18' 


0-1385 ! 


115 


658 


110° 12' 


03130 


22 


23 


10 


930 


352° 17' 


59-9723 


51 


288 


51° 15' 


0-1413 1 


114 


664 


111° 9' 


0-3158 


23 


24 


9 


936 


353° 16' 


59-9751 


52 


294 


52° 13' 


0-1440 ' 


110 


fi7A 


112° 6' 


0-3185 


94. 

6*T 


25 


8 


942 


354° 15' 


59-9778 


53 


300 


53° 10 ; 


0*1468 1 


116 


676 


113° 4' 


0-3213 


25 


26 


7 


948 


355° 14' 


59-9806 


54 


306 


54° 6' 


0 1496 


117 


682 


114° 1' 


0-3241 


26 


27 


6 


853 


356° 13' 


59 9834 


55 


312 


55° 3' 


01523 


118 


683 


114° 58' 


0-3269 


27 


28 


5 


959 


357° 12' 


59-9862 


56 


318 


56° r 


0-1551 i 


119 


694 


115° 56' 


0-3296 


28 


29 


4 


965 


358° 11' 


59-9889 


57 


324 


56° 57' 


0-1579 i 


1 OA 
16\J 


oyj 


116° 43' 


0-3324 


9Q 


30 










58 


330 


57° 55' 


0-1607 ! 


1 Ol 
161 


7A^ 
/UO 


117° 50' 


03352 


•^0 

o\J 


I. Vaisakha. 


III. AsHipHA. 




v. 


Bhadkapada. 




0 


3 


971 


359° 10' 


59-9917 


59 


335 


58° 51' 


0 1634 


122 


712 


118° 48 ! 


0-3379 


0 


1 


2 


976 


0° 9' 


59-9944 


60 


341 


59° 50' 


0-1662 


123 


718 


119° 45' 


0-3407 


1 


2 


1 


982 


1° 8' 


599972 


61 


348 


60° 47' 


0-1690 


124 


723 


120° 42' 


0-3435 


2 


3 


0 


988 


2° 6' 


O'OOOO 


62 


354 


61° 44' 


0-1717 


1 9^ 
160 


79Q 
/ 6v 


121° 40' 


0-3462 


0 
0 


4 


1 


994 


3° 5' 


0-0028 


63 


360 


62° 41' 


0-1745 


1 9fi 
14D 


7^^ 
too 


122° 37' 


0-3490 


4. 

4? 


5 


2 


0 


4° 3' 


0-0u56 


64 


365 


63° 38' 


0-1773 


197 
\6l 


74.1 
/4«1 


123° 35' 


0-3518 


K 
O 


6 


3 


5 


5° 2' 


00083 


65 


371 


64° 35' 


0-1800 


1 9ft 
160 


/4</ 


124° 33' 


0-3546 


0 


7 


4 


11 


6° 0' 


o-oiu 


66 


377 


65° 32' 


0-1828 


1 9Q 
1 6u 


7^9 
/ 0 6 


125° 30' 


0-3573 


7 


8 


5 


17 


6° 59' 


0-0138 


67 


383 


66° 30' 


0-1856 


130 


758 


126° 28' 


0-3601 


8 


9 


6 


23 


7° 57' 


00166 


68 


389 


67° 26' 


0-1884 


131 


765 


127° 26' 


0-3629 


9 


10 


7 


28 


8° 56' 


0-0194 


69 


395 


68° 23' 


01911 


1 %: ?9 
lo 6 


771 
itl 


128° 24' 


0-3656 


10 


11 


8 


34 


9° 54' 


00222 


; 70 


401 


69° 20' 


01 939 


1 33 
loo 


77A 


129° 22' 


0-3684 


11 


12 


9 


40 


10° 51' 


0-0249 


I 71 


407 


70° 17' 


01967 




7X9 

/ 06 


130° 20' 


0-3712 


1 9 

16 


13 


10 


46 


11° 49' 


0-0277 


72 


413 


71° 14' 


0-1994 


13^ 

JLOO 


7KK 

/ OO 


131° 17' 


0-3739 


1 3 
10 


14 


11 


52 


12° 48' 


0-0305 


73 


419 


72° 11' 


0-2022 


1 3fi 


794. 


132° 15' 


0-3767 


14. 
l*» 


15 


12 


57 


13° 46' 


0-0332 


74 


425 


73° 8' 


0-2050 


137 


800 


133° 13' 


0-3795 


15 


16 


13 


64 


14° 44' 


0-0360 


75 


431 


74° 4' 


0-2077 


138 


806 


134° 11' 


0-3823 


16 


17 


14 


70 


15° 42' 


0-0388 


76 


437 


75° r 


0-2105 


1 30, 
Aoy 


Rl 9 


135° 10' 


0-3850 


1 7 
1/ 


18 


15 


76 


16° 40' 


0-0416 


77 


443 


75° 58' 


0-2133 


1 40 

14;U 


010 


136° 8' 


0-3878 


ift 
10 


19 


16 


81 


17° 37' 


0-0443 


78 


449 


76° 55' 


0-2160 


141 
lrrl 


£94. 


137° 6' 


0*3906 


1Q 

lv 


20 


17 


87 


18° 35' 


0-0471 


79 


455 


77° 52' 


0 2188 


1 A9 
14;^ 


06v 


138° 4' 


0-3933 


90 


21 


18 


93 


19° 33' 


0-0499 


80 


461 


78° 49' 


0-2216 


1 43 


£3^ 

OOO 


139° 2' 


0-3961 


91 
6 1 


22 


19 


99 


20° 31' 


0-0526 


81 


467 


79° 46' 


0-2244 


lrr*r 


£41 


140° 0' 


0-3989 


99 
66 


23 


20 


104 


21° 29' 


0-0554 


82 


473 


80° 43' 


0-2271 


145 


847 


140° 58' 


0-4016 


23 


24 


21 


110 


22° 27' 


0-0582 


83 


479 


81° 40' 


0-2299 


146 


852 


141° 56' 


0-4044 


24 


25 


22 


116 


23 c 25' 


0-0009 


84 


485 


82° 37' 


0-2327 


147 


859 


142° 55' 


0-4072 


25 


2f> 


23 


122 


24° 22! 


0-0637 


85 


491 


83° 34' 


0-2354 


1 148 


865 


143° 53' 


0-4100 


26 


27 


24 


128 


25° 19' 


0-0665 


86 


497 


84° 31' 


0-2382 


1 149 


871 


144° 52' 


0-4127 


27 


28 


25 


134 


26° 17' 


0-0693 


87 


503 


85° 28' 


0-2410 


150 


876 


145° 50' 


0-4155 


28 


29 


26 


140 


27° 14' 


0-0720 


88 


509 


86° 24' 


0*2438 


| 151 


882 


146° 48' 


0-4183 


I 29 


30 


27 


146 


28° 12' 


0-0748 


89 


515 


87° 21' 


0'24b5 




888 


147° 47' 


0-4210 


30 


31 










90 


520 


88° 18' 


0*2493 


j 152 








1 31 



16 



EP1GRAPH1A INDICA. 



Table VIII— continued. 



VI. Asvina. 



VIII. Mabgasira. 



i>:iy.|Ah. : \ 

0 1153 894 

1 154900 

2 155 905 



Oslong. Jup. j Ah. 



156 911 

157917 
15S923 

6 1 159 928 

7 U60 934 

8 |I6! 941 

9 162947 

10 1163 953 

11 |lG4;9o8 

12 1165 964 

13 jl66i970 

14 jl67;976 

15 168 981 

16 169,987 

17 170 993 

18 |17ii999 

19 !l72; 4 
10 
16 

175' 



20 :173 

21 174 



22 
176' 28 



178 39 
179' 45 
I SO 51 

181: 56 

182: 62 
183; 68 



148° 45' 
149° 43' 
150° 41' 

151° 40' 
152° 38' 
153° 37 r 
154° 36' 
155° 34' 
156° 33' 
157° 3i' 

158° 30' 
159* 29' 
160° 28' 
161° 27' 
162° 26' 
163 3 25' 
164° 24' 

165° 23' 
166° 22' 
167° 21' 



214 



0-4238| 
0-4266 
0-4293-216 255 



244 



215250 



04 loiiir. J up. 



0*43211 
0'4349j 



217261 
218267 



0 4377 219|272 
0*4404:2201277; 
04432 ! 221 [283 



0-4460ji222 



289 



0-4487||223 295 
0-45 15: ! 224 300* 
0-4543' 225(306 
0-45701,226 312 
0-4598 
0 4626 
0-4654; 229 328 
0-4681 230 334 



227 318 

223 323 



0-4709 
0-4737 



232 



0-47641233 351 



168 3 20' | 0-4792 
169° 19' 10-4820 
170° 19' I 0-4347 
171° IS' •0-4875! 



231 340! 



346 



234 356 

235 362 



177: 33 172° IS' 



173° 17' 
174° 16' 
175° 16' 
176° 16' 
177° 15' 
178° 15' 



0-4903 
0-4931 
04958 
0-4986 
0-5014 242 
0-504 1 1 
0-5069 



236 



368 



237 373 



38 378 
'384 



24(. 
241 



396 
401. 



209° 20 
210° 21' 
211° 22' 

212' 23' 
213° 23' 
214° 24' 
215° 25' 
216-20' 
217° 27' 
218° 28' 

219° 29' 
220° 30' 
221° 31' 
222° 32' 
223° 33' 
224° 35' 
225° 36' 

226° 37' 
227° 38' 
228° 39' 
229° 40' 
230° 41' 
231° 42' 
232° 43 

233° 44' 
234° 45' 
235° 46' 
236° 47' 
237° 49" 



0 5928 
0*5955 
0-5983 

0-6011 
0 6039 
0-6063 
0-609-3 
0-6122 



281 



0-6177 

0-62' >5 
0-6232 
0-6260 
0-628* 
0-631* 
0-6343 j-^ 7 



X. Maoha. 



Ah N. 



272 56* 



273 



74 579 

276 591 

277 596 

278 60 J 



279 



0-6149 2 0 613 



>73 



»07 



618 



282 624 

283 629 
|284 634 
2S5 64o 
286 64i 

6:>2 



0-6371 288,657 



0 6399 
0-6426 
0-0454 
0-6482 
0-65091 
0-6537| 
0-6565; 

0-6593 1 
0-662 >i 
0-6648' 
0-6676; 
0-6703: 



289663 

290668 

291)674 

!->92i68«.i 

;293|685 

1-29469 

|295i69b 



©s long 

268° 29' 
269° 30' 
270° 31' 

271° 33' 
272° 34' 
273° 36' 
274° 37' 
275° 38*' 
276° 39' 
277° 41' 

278° 42' 
279° 43' 
280° 44' 
281° 46' 
282° 47' 
283 48' 
2S4° 49' 

285° 50' 
2S6°51' 
287° 52' 
288° 53' 
289° 54' 
290° 55' 
291= 56' 



J lip. 



XII. Chaitra. 



Ah. 



0-7534 1332 905 329° 13' < 0*9196 
0-7562 1333 910 
0-7590 '331 916 



0-76171 
0 7645 
07673 
0-7701 
07728" 
0-7750: 
0-7784. 

0-781l' : 
0-7839 
0-7867;i 
0-7894|! 
0-7922! 
0-7950 ,; 
0-7978 



335 



N. 0s long. 



Jup. 



330° 13' 
331° 13' 



336 927 



933 
939 



922: 332° 13' 
333° 13' 
334° 12' 
335° 12' 
339 945| 336° 12' 
~ 950 337° 11' 
338° 11' 



340 

341 956 

342 961 339'11' 
34319671 340' 11' 

344 9731 341° 10' 

345 979 

346 984 

347 99U 

348 996 



0-9224 
0-9252 



296702 
2971708 
2981712 
299j718: 296< 
30"! 724. 297° I' 
■301-7301 298° 2' 



292° 57' 
293 d 58' 
294° 59' 
0' 



0*8005!j349 
0-803311350 
0-8061 ! 35 
0-8088, 352 
0-8116; 353 
0-8144|354 
0-817l!355 

0-8199.356 
0-8227j3o7 
0 8255j 358 
0-82S2! 359 
0-83 10i 360 
0-8338l ; 361 



342^ 10' 
343° 9' 
344° 8' 
345° 8' 

346° 7' 

347° 6' 

348° 6' 

349° 5' 

350° 4' 

351° 3' 

352° 2' 

42; 353° 1' 
48 354° 0' 
54 354° 59' 
59 355° 58' 
65 356° 57 
71 357° 56' 



2 
7 

13 
19 
25 
31 

36 



0-9279 
0-9307 
0-9335 
0-936-* 
0-9390 
09418 
0-9440 

0 9473 lo 

0 95ol U 

0'9529j 12 

0-95561 13 

0*95S4| U 

0-9612( 15 
0-9640 



Day. 

0 
1 

2 

3 
4 
5 
6 
7 
8 
9 



0-9667 
0-9695 
0 9723 
0 9750 
0-9778 
0-9806 
0-9833 

0-9861 
0-9889 
0-9917 
0-9944 

0- 9972 

1- 0000 



16 

17 

18 
19 

20 
21 
22 
23 

24 
25 
26 
27 
28 
29 



VII. Kauttika. 



184 
IS: 
18- 

IS" 
189 



74 
79 

85 

90 
96 
102 



19)107 
;i9llll3 
192ill9 
1931 1 25 

19 J 130 
195:136 

i9.;'i t-2 

197 143 
198jl53 
199.159 
200 165 

201171 
202 176 
20*181 

20 4' 187 
2051193 
206] 199 
207|204 

20S' : -210 
2)9216 
2101222 
21 1'227 
212'233 
2.3|238 



179 J 15' 
180° 15' 
181° 15' 

182° 15' 
183° 14' 
184° 14 
18^° 14' 
186° 14' 
187° 14' 
188° 14' 

1S9° 14' 
19:)° 14' 
191° 14' 
192° 14' 
193° 14' 
194° 14' 
195° 14' 

196° 14' 
197° i4' 
198° 14' 
199° 15' 
200° 15' 
201° 15' 
202° 16' 

203° 16' 
204° 17' 
205° 17' 
206° 18' 
207° 19' 
208° 20' 



05097 
0-5124 
0-5152 



IX. Pausha. 



243 406. 

244 412] 

245 418] 

0 51801 246 423; 



t 0-5208 
05235 



247 429 

248 434 



0 5253 '249 440 
0-5291 i|250 445 
0-5318.251 451 
0 5346|252 457 

0-5374 ! 253 463 
0-5401 j 254 468 
0-5429 255 473 
0-545 7||256 479 
0-5485l!257 485 
0-5512'i258 490 
0-5540| ; 259 495 



'I 

0-5568| 
0-559.^1261 
0-5623:|262 



260 501 
507 
513 

0-565 1|!263 518 
0-5678, 
0-5706! 
0-5734; 266 535 



264 52:^ 

265 529 



0-5762, 
0-5789; 
0-5817 
0-5844' 
0-5872 
0-5900 



267 
268 
269 



540 
268 545 
S51 

270 557 

271 563 



238° 50' 
239° 51' 
240° 52' 

241° 54' 
242' 55' 
243° 57' 
244° 58' 
245° 59' 
247° V 
248° 

2*9° 
250° 
251° 
252° 
253° 
254 



2' 

4' 
5' 
7 
8' 
9' 
10' 



255° 11' 

256° 13' 
257° 14' 
253° 15' 
259° 17' 
260° 18' 
261° 20' 
262° 21' 

263° 22' 
264° 24' 
265° 25' 
266° 27' 
267° 28' 



0-6731 
0-6759 
0-6786 

0-6811 

0-6842 

0-687 

0-6897 

0-692* 

0-6953 

0-698 ; 



0-7036 
0-7063 
0-7091 
0-7119 
0*7147ii 



XI. Phalgttna. 



302 736 

303 741 
304746 

305 752 

306 758 
!307,763 
30876G 

309 775 

310 78] 
j3Ll!/8o 



0-700S |312 79l 
1313 797 
131480:: 
315,80*- 
3161814 
;3 17.820 
0-7174318 82(5 

0-7202; 319)831 
0-7230 320 836 
0 '2 7|j321 ! 842 
0-7285 ;322"848 
0-7313] 323 851 
0-7340 324 859 
0-7368! 325'865 



073961 
0-7424 



326871 
327 877 
07451! 328 882 



0-7479 
0-7507 



329 387 
1330 893 
331 899 



299° 3' 
300° 2' 
301° 3' 



302° 
303° 
304° 
305° 
306° 
307° 
308° 

309° 
310° 
311° 



4' 
5' 
5' 
6' 
7' 
7' 
8' 

9' 
9 r 
10' 



312° 10' 
313° 10' 
314° 10' 
315° 11' 

316° 11' 
317° 11' 
31S° 12' 
319° 12' 
320° 12' 
321° 12' 
322° 12 

323° 12' 
324° 13' 
325° 13' 
326° 13' 
327° 13' 
328° 13' 



0-8365 
0-8393 
0-8421 



'362 
363 
364 



0-8448,365 
0-8476! 366 
367 
368 



0-8504 
0-85321 

0-855* 1369 ir 
0-8587 



0*86 V 



370 123 



1371 



0-8642 372 134 
0*86701:37 
0-8698 : '374 
0-87251,375 
0-87531376 158 
0-8781 !'377 
0 8809,378 170 

0-8836|379 176 
181 
187 



0-8864 
0-8892 



[380 
331 



0-89191382193 
0-8947 
0-8975 
0-9002 



0'9'-58 
0-9086 
0-9113 
0-9141 
0-9169 



385 210 

0-9030 386 216 
387 222 
388228 

389 234 

390 240 

391 246 

392 252 



77 
83 
88 

94 
100 
106 
111 



129 



3140 
146 
152 



383 199 
384 204 



358° 55' 
359° 54' 
0°53' 

1°51' 
2° 50' 
3° 48' 
4° 47' 
5° 45' 
6° 44' 
7° 42' 

8° 41' 
9° 39' 
10° 37' 
11° 35' 
12° 33' 
13° 31' 
14° 29' 

15° 27' 
16° 25' 
17° 23' 
18° 21' 
19° 19' 
20° 17' 
21° 15' 

22° 13' 
23° 11' 
24° 9' 
25° 6' 
26° 3' 
27° V 
27° 59' 



XIII. Vaisakha of the 

FOLLOWING TEAR. 

1-0027 
1-0055 
1-0083 

1-0110 
10138 
1-0166 
1-0194 
1 0221 
1-0249 
1-0277 

1-0304 
H332 
1-0360 
1-0387 
1-0415 
1-0443 
1 0471 

1-0498 
1 0526 
l-0^54 
1-0581 
l-06i -'9 
1-0637 
1-0664 

1-0692 
l-072(» 
1-0748 
1-0775 
1-0803 
1-0831 
1-0858 



0 
1 
2 

3 
4 
5 
6 
7 



10 
11 
12 
13 
14 
15- 
16 

17 

18 
19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 
30 
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Table IX. — For Nakshatras and Togas. 



Table XI. — For difference 
of Nakshatras and Togas. 



No. 


Nakshatra. 


J 


nder. 




Yoga. 


1 


n S V 1 IJ 1 • • 


• • 


0 0 






20' 


Vishkambha. 


2 


DLicirinj. . • 


• • 


13° 20' 




26° 


40 


Priti. 


3 


W -r* i i t i If u 


• • 


2b 40 




40° 


A/ 

0 


Aynshmat. 


4 


Lvonini • • 


• • 


A f\0 A/ 

40 0 




too 

OO 


ft, J 

20 


Saubhagya. 


5 




• • 


c oo a a/ 
53 20 




OO 


A A/ 

40 


Sobhana. 


6 


Ardra* • 


• 


66° 40' 




80° 


A/ 

0 


Atiganda. 


7 


Punarvasu . 




OAO A' 

80 0 




93° 


20' 


Sukarman. 


8 


r u s n y d • • 


• • 


93° 20' 




1 uo 


40' 


Dbriti. 


9 


.TXbiti&Ild. • • 


• • 


1 A£0 A A» 

10o 40 




1 90° 


\> 


O A 1 

fcula. 


If 


jfi a g n a • • 


• • 






J. 00 




(jranqa. 


11 


rui vd-riiaJguiii . 
Uttara-P h|alguni 




133° 20' 




IrfcO 


i A/ 

40 


Vriddlii. 


12 




146° 40' 




1 £0° 
I Ov 


0' 


Dbniva. 


13 


Hasta* 




160° 0 






20' 


Yyaghfita. 


14 


Chitra 


• 


173° 20' 






40' 


Harsh ana. 


15 


Svati* 




186° 40' 




200° 


0' 


Vajra. 


16 


Visakha 




A A AD A/ 
200 0 


— 


213° 


AA/ 
20 


Siddhi. 


17 


Anuradha* . 


• • 


A 1 OO A A/ 

213 20 




226° 


40/ 


Vyatipata. 


lo 


Jyeshtha . 
Mula* ' 




1:2 o 40 




240° 


0' 


Vanyas. 


19 




240° 0' 




253° 


20' 


Parigha. 


20 


Purva- Ashadha . 




253° 20' 




266° 


40' 


Siva. 


21 


ITttara-Ashadha* . 




266° 40' 




280° 


0' 


Siddha. 


'j 2 


Sravana 1 . 




280° 0' 




293° 


20' 


Sadhva. 


23 


Sravishtha or Dhanishtha* 


293° 20' 




3Q6° 


40' 


Subha. 


24 


Satabhishai or Satataraka 


30*)° 40' 




320° 


0' 


Sukla. 


25 


Purva- Bh ad rapada 




320° 0' 




333° 


20' 


Brahman. 


26 


Uttara-Bhadrapada* 




333° 20' 




346° 40' 


Indra. 


27 


Revati 




346° 40' 




360° 


0' 


Vaidhriti. 



Nakshatra. 


A 


| Yoga. 


gh. p. 




gh. p. 




1(V 

lv 


0 4.9 




90/ 


1 9^ 


9 17 


30' 


9 7 


O £ 


4.0' 


9 4.Q 


3 4.^ 




^ Q9 
o o^ 


4, 33 


1° 


4. 14. 


9 7 


OO 


53 9Si 


1 3 AX) 


OO 

o 


1 9 4.9 


IS 1 3 

iO J.O 


4,° 


IO 00 


9/2 4.7 


KO 
O 


91 10 


97 90 


fi° 


OK OK 
*-iO iiO 


31 53 


7° 


29 39 


36 26 


8° 


33 53 


41 0 


9 C 


38 7 


45 33 


10° 


42 21 


50 7 


11° 


46 35 


54 40 


12° 


50 49 


59 13 


13° 


55 3 


60 44 


13° 20' 


56 28 



Table X. — Ending poin/s of the Nakshatras nccarding to 
Garga and Ike Brahma Siddhdnta and the presiding 
Divinities of the Nahsthatras. 



Table XII.— Equation of Jupiter's true 
to his mean place, at or near conjunction. 



No. 


Garga. 


Brahma. 


Deity. 


1 


13° 


20' 


13° 


10' 


35" 


Asvin. 


2 


20° 


0' 


19° 


45' 


32 


Yama. 


3 


33° 


20' 


32° 


56' 


27 


Agni. 


4 


53° 


20' 


52° 


42/ 


20 


Prajapati. 2 


5 


66° 


40 7 


65° 


52' 


55 


Soma. 


6 


73° 


21' 


72° 


28' 


12 


Rudra. 


7 


93° 


2ff 


92° 


14' 


5 


Aditi. 


8 


106 c 


40' 


105 c 


24' 


40 


Brihaspati. 
Sarpah. 


9 


113° 

126° 


20' 


111° 


59' 


57 


10 


4ff 


125° 


10' 


32 


Pita rah. 


11 


140° 


0' 


138° 


21' 


7 


Bhaga & 


12 


160° 


0' 


158° 


7' 


0 


Aryaman. 


13 


173° 


20' 


171° 


17 ; 


35 


Savitri. 


14 


186 c 


40' 


18° 


28' 


10 


Tvashtri. 


15 


193° 


20' 


191° 


3' 


27 


Vayu. 


16 


213° 


20' 


210° 


49' 


20 


Indragni. 


17 


226° 


40' 


223° 


59' 


55 


Mitra. 


18 


233° 


20' 


230° 


35' 


12 


Indra. 


19 


246° 


40' 


243° 


45' 


47 


Nirriti. 


20 


260° 


0' 


256° 


56' 


22 


A pah. 


21 


280° 


0' 


276° 


42' 


15 


Visvedevah. 


Abb i jit 






280° 


56' 


30 


Brahma. 


22 


293° 


20' 


294° 


7' 


5 


Vishnu. 


23 


306° 


40' 


307° 


17' 


40 


Vasavah. 


24 


313° 


20' 


313° 


52' 


57 


Varuna. 


25 


326° 


40' 


327° 


3' 


32 


Aja Kkapad. 


26 


346° 


40' 


346° 


49' 


25 


Ahi Budhnya. 


27 


360° 


0' 


360° 


0' 


0 


Pushan. 



Arg.s (§ 48) 


Eq. 


Arg.s 


(§ 48) 


2-73 


0-14 


8-73 


2-40 


or 3-06 


014 


8-40 or 9-06 


2-06 


3-40 


013 


8-06 


940 


1-73 


373 


012 


773 


9-73 


1-40 


4-06 


Oil 


7-40 


10-06 


1-06 


4-40 


009 


7*06 


10-40 


073 


4-73 


0*07 


6-73 


10-73 


0-40 


5-06 


0-05 


6-40 


11-06 


0-06 


5-40 


0-03 


6-06 


11-40 


1173 


5-73 


0-00 


573 


11*73 



3 The Nakshatn Abhijit is sometimes inserted between Nos. 21 and 
22 ; irs extent is 276° 40' — 281° 40'. 

2 According to the Muhurlac?tintdmani the deity of 4 is Brahma, of 
8 Prajapati, and Abhijit is omitted. 



3 If the equation falls in the left side, the equation 
is additive; if in the leU, it is subtractive. 

tiff 
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EPIGRAPH I A IN DIG A. 



Special Tables. 



Table XI IT. — Saw and moon's places for centuries. 



SURYA SlDDHANTA. 


AUYA SlDDnANTA. 1 


Cent. 

V V 
IV. I . 


Dist 
(C-0 




([ 's Anomaly. j 


0*8 Anom. 


Cor. 


Cent. 

W V 


Dist. 
C-© 
corrected. 


<£ 's Anomaly. 


Cor. 


Uncorrected. 


i 

With Blja. | 


Uncorrected. 


Corrected. 














i 
1 




gh. 


P' 






c . 




15' 0* 






gh. p. 


3000 


1 74.° 


0' 


73° 17' 0" 




1282° 46' 24" 


— 1 


1 0 


3000 




S 


69° 






— 2 30 


3100 


131 


48 1282 


43 30 




;282 46 12 


+ 6 


18' 


3100 






276 


33 30 




Z 


+ 5 25 


3200 


89 


36,132 


10 0 




'282 46 0 


+ 13 


46 | 


3200 






127 


52 0 




... 


+ 13 20 


3300 


LI 


24 "341 


36 30 




'282 45 49 


+ 21 


10 1 


3300 


i'~ 




337 


10 30 




••• 


+ 21 15 


3400 


5 


121191 


3 0 




282 45 37 


+ 28 


4.1 


i 3400 






186 


29 0 




••• 


+ 30 10 


3500 


o&o 


Oi 40 29 30 




282 45 25 


—23 


^9 


! 

3500 






35 


47 30 






— 22 55 


3600 


OHO 


48 .249 


56 0 




; 282 45 14 


—16 


94. 


3600 




> 48 -245 


6 0 1245° 


V/ o" 


—15 0 


3700 


238 


36 


99 


22 30 






282 45 2 


— 8 


56 


3700 


238 


26 


94 


24 30 


95 


0 6 


— 75 


3800 


196 


24 .308 


49 0 






282 44 51 




29 


3800 


196 


4 


303 


43 0 =304 


54 12 


+ 0 50 


3900 


154 


12 [158 


15 30 




;282 44 39 


7l 


59 


3900 


153 


42 


153 


1 30 


154 


48 18 


+ 8 45 


4000 


112 


0 


': 7 


42 0 


! 9° 


2' 0' ; 282 44 28 ! + 13 


27 


4000 


111 


20 


2 


20 0 


] 4 


44 24 


+ 16 40 


AA 00 


69 


48 217 


8 30 '218 


30 30 


282 44 16 


+ 20 


54 




68 


58 


211 


38 30 


214 


36 30 


-r £ ± 00 


4200 


27 


36 


; 66 


35 0 


67 


59 0 


282 44 4 


K2S 


22 


4200 


26 


36 


60 


57 0 


■ 64 


30 36 


+ 32 30 


4300 


345 


24 276 


1 30 


277 


27 30 


282 43 53 


—24 


10 


4300 


341. 


24 270 


15 30 


274 


24 42 


-19 35 


4400 


303 


12 ;125 


28 0 


126 


56 0 


282 43 41 


-16 


« 


4400 


301 


52,119 

i 


34 0 ,124 


18 48 


—11 40 


4500 


261 


0 "334 


54 30 '336 


24 30 


282 43 30 


9 


15 


4500 


259 


30 ! 328 


52 30 


334 


12 54 


— 3 45 


4600 


218 


48 ; 184 


21 0 


185 


53 0 


282 43 18 


— 1 


47 


4600 


217 


8178 


11 0 


184 


7 0 


+ 4 10 


4700 


176 


36 


1 33 


47 30 


: 35 


21 30 :282 43 6 


+ 5 


40 


4700 


174 


46 


27 


29 30 


| 34 


1 6 


+ 12 5 


4800 


134 


24 


243 


14 0 


244 


50 0 


282 42 55 


+ 13 


08 


•1800 


132 


24 '236 


48 0 


'243 


55 12 


+ 2) 0 


4900 


92 


12 


92 


40 30 


1 94 


48 30 


282 42 43 


+ 20 


36 


4900 


90 


2 


86 


6 30 


j 94 


49 18 


+ 27 55 


5000 


50 


0 


302 


7 0 =303 


47 0 


282 42 31 


— 3L 


57 


5000 


47 


40:295 


25 0 ;303 


43 24 


-24 10 



Table XIII. — continued. 



Bbahma Siddiiakta. 



SlDDHANTA SlROMANI. 



Cent. | 
K. Y. ! 


Dist. 


<£'s Anom. 


Q's Anom. 


Cor. 


Cent. 

k.y. 


















gh. p. 




3000 


165° 


0' 


53° 


2' 22" 


282° 


7' 


12" 


—18 45 


3000 


3100 


122 


30 


262 


59 26 


282 


6 


58 


— 9 22 


i 3100 


3200 


SO 


0 


112 


56 30 


282 


6 


43 


+ 00 


1 3200 


3300 


37 


30 


322 


53 35 


282 


6 


29 


+ 9 2^ 


! 3300 


3400 


355 


0 


172 


50 39 


282 


6 


14 


+ 18 45 


| 3400 


3500 


312 


30 


22 


47 43 


282 


6 


0 


—31 52 


! 3500 


3600 


270 


0 


232 


44 47 


282 


5 


46 


—22 30 


3600 


3700 


227 


30 


• 82 


41 52 


282 


5 


31 


—13 07 


3700 


3800 


185 


0 


292 


38 56 


282 


5 


17 


— 3 45 


3800 


3900 


142 


30 


142 


36 0 


282 


5 


2 


+ 5 37 


3900 


4000 


1C0 


0 


352 


33 4 


282 


4 


48 


+ 14 59 


4000 


4100 


57 


30 


j 202 


30 9 


282 


4 


34 


+ 24 22 


4100 


4200 


15 


0 


j 52 


27 13 


282 


4 


19 


+ 33 44 


4200 


4300 


332 


30 


1 262 


24 17 


282 


4 


5 


—16 53 


! 4300 


4400 


290 


0 


1112 


21 21 


282 


3 


50 


— 7 31 


; 4400 

i 


4500 


247 


30 


322 


18 26 


282 


3 


36 


+ 1 52 


I 

4500 


4600 


205 


0 


172 


15 30 


282 


3 


22 


+ 11 14 


4600 


4700 


162 


30 


22 


12 34 


282 


3 


7 


+ 20 37 


4700 


4800 


120 


0 


232 


9 38 


282 


2 


53 


+ 29 59 


4800 


4900 


77 


30 


82 


6 43 


282 


2 


38 


+ 39 22 


! 4900 


5000 


35 


0 


292 


3 47 


282 


2 


24 


—11 16 


i 5000 



nut. 
d-O 


(I 's Anom. 


O's 


Anom. 


164° 


30' 


52° 


17' 22" 


281° 


22' 12" 


121 


59 . 


262 


12 56 


281 


20 28 


79 


28 


162 


8 30 


281 


18 43 


36 


57 


322 


4 5 


281 


16 59 


c54 


26 


171 


59 39 


281 


15 14 


311 


55 


21 


55 13 


281 


13 30 


269 


24 


231 


50 47 


281 


11 46 


226 


53 


81 


46 22 


281 


10 1 


184 


22 


291 


41 56 


281 


8 17 


141 


51 


141 


37 30 


281 


6 32 


99 


20 


351 


33 4 


281 


4 48 


56 


49 


201 


28 39 


281 


3 4 


14 


18 


51 


24 13 


281 


1 19 


331 


47 


261 


19 47 


280 


59 35 


289 


16 


111 


15 21 


280 


57 50 


246 


45 


321 


10 56 


280 


56 6 


204 


14 


171 


6 30 


280 


54 22 


161 


43 


21 


2 4 


280 


52 37 


119 


12 


230 


57 38 


280 


50 53 


76 


41 


80 


53 13 


280 


49 8 


34 


10 


290 


48 47 


280 


47 24 



J ©'8 An.=282° throughout. 



COMPUTATION OF DATIiS :— SPECIAL TABLES. 



Table XIV. — Surya SidaAdnta : Team of the Century. 



Yr. 




Dist. 
<C-0 


(C'8 Anomaly. 


Cor. 


Yr. 


( 


Dist 
[-0 




a 


*S ANOMALY. 




Cor. 




Without Bija. 


With Bija. 


Without Bija, 


t 

With Bija. 








o" 














gh. p. 




158° 


















gh. p 


0 


0° 


(Y 


CP 


O' 


0" 


0° 


0' 


0" 

u 


0 0 


50 


SA' 
04 


0" 


9X4.° 
AO's 


4.3' 


1 S'' 
IO 


984.° 


A±t 
44 


10 


+ 3 44 


1 


132 


Aft 


41 


92 


K 

o 


AA 


Q9 
uL 


K 
O 


4.1 


-15 32 


51 


291 


4.0 
tO 


4.1 


1 ft 


ASK 


SS 
JO 


1 ft 
IO 


4y 


*\ft 

00 


-11 47 


2 


265 


33 

oo 


22 


184 


1 1 

XX 


90 

LO 


1 U.A. 

lo4 


1 1 
X X 


99 
LL 


-31 3 


52 


64 


97 
L I 


99 
LL 




04 


9=; 
oO 


1 OK 
1 JO 


55 


Q7 


-27 19 


o 


38 


90 
LO 


3 


276 


17 
1/ 


A 
V 


07ft 
LtO 


1 7 


Q 
O 


+ 13 25 


53 


197 


\ A. 
J 4 


9 
L 


9i n 

Lwx 


A 


lo 


901 
L\) I 


i 


1 Q 

lo 


+ 17 10 


4 


171 


6 


43 


6 


22 


40 


8 


22 


44 


- 2 6 


54 


330 


0 


43 


293 


5 


55 


293 


6 


59 


+ 1 38 


5 


303 


S3 
oo 


24 


100 


9R 
LO 


90 

LO 


TOO 


9ft 

LO 


9ft 
^O 


-17 38 


55 


102 


A7 
4/ 


94. 
L% 


9S 
Lo 


1 1 
1 1 


94. 


9S 
LO 


19 

XL 


AT 
41 


-13 54 


6 


76 


4,0 


5 


192 


33 
oo 


SQ 


1Q9 
IvL 


94. 
04 


7 


-33 9 


56 


235 


9A 
94 


D 


1 1 7 
11/ 


1 7 
1/ 


14 


117 


lo 


90 


-29 25 


7 


209 


2ft 


46 


284 


9Q 
ou 


3Q 

Oif 


LO* 


3Q 

Oif 


lo 


+ 11 19 


57 


8 


90 
Lo 


A.& 


9l )Q 


99 
LL 


54 


209 


9/t 
J4 


Q 
O 


+ 15 3 


8 


342 


13 

xo 


26 


16 


4.S 
40 


1Q 
iy 


1 ft 


4.S 
*0 


9Q 
Lu 


— 4 12 


58 


141 


7 


9ft 
LO 


3<n 

oUl 


98 
LO 


34 i 


301 


OQ 
Li? 


A/1 
44 


— 0 28 


9 


115 


0 


7 


108 


50 


59 


108 


51 


10 


-19 44 


59 


273 


54 


7 


33 


34 


14 


33 


35 


25 


-16 0 


10 


247 


46 


48 


200 


Sft 


39 


200 


^ft 
OO 


SI 
Ol 


-35 15 


60 


46 


4.0 
4U 


4o 


19S 

LLO 


3Q 
oy 


54 


125 


41 


0 


-31 31 


11 


20 


oo 


29 293 


9 
L 


19 


293 


0 
L 


39 

OA 


+ 9 13 


61 


179 


97 
Li 


9Q 
Lv 


917 
Lit 




34 


217 


A K 


A 1 

4/ 


+ 12 57 


12 


153 


20 


10 


25 


7 


59 


25 


Q 
O 


1 3 
lo 


- 6 18 


62 


312 


14. 
14 


10 


309 


SI 
Ol 


14 


309 


KO 

OL 


OQ 
LO 


— 2 34 


13 


286 


ft 
\) 


50 


117 


1 3 
lo 


39 


117 


1 3 
lo 


S4. 

Ot? 


-21 50 


63 


85 


A 


50 


41 


Sft 

oo 


54 


41 


Oo 


y 


— 18 6 


14 


58 


53 


31 


209 


19 


19 


209 


19 


35 


+ 22 39 


64 


217 


47 


31 


134 


2 


34 


134 


3 


50 


-33 37 


15 


191 


40 


12 


301 


94. 

L** 


59 


301 


9S 
Lo 


1 7 


+ 77 


65 


350 


94. 
o-* 


12 


226 


o 

o 


14 


226 


o 
y 


99 
OL 


+ 10 51 


16 


324 


26 


53 


33 


30 
ou 


38 


33 


30 


Sft 
oO 


- 8 24 


66 1123 


90 
L\> 


53 


318 


1 3 
lo 


53 ,318 


10 


1 Q 

lo 


- 4 41 


17 ! 


97 


13 

XO 


34 |125 


ou 


18 


125 


oO 


3Q 

Oif 


— 23 56 


67 


256 


7 


37 


50 


iy 


33 


50 


oo 
L\) 


04 


-20 12 


18 1230 




14 217 


4.1 


58 


217 


AO 

*±L 


90 
LO 


+ 20 32 


<;8 


28 


S4. 


14 


142 


9S 
Lo 


13 


.42 


Oft 
LO 


oo 


—35 44 


19 


2 


46 


55 


309 


47 


38 3u9 


48 


1 


+ 5 1 


69 


161 


40 


55 


234 


30 


53 


234 


32 


16 


+ 8 45 


20 1135 


33 

oo 


36 


41 


S3 
Oo 


18 


41 


OO 


4.9 
4J 


-10 30 


70 


294 


97 
L i 


36 


326 


3ft 
oO 


33 


326 


97 
of 


e^7 
0/ 


- 6 47 


21 268 


20 


17 


133 


ice 
oo 


58 


133 


SO 

oy 


93 
Lo 


-26 2 


71 


67 


14. 
x*x 


17 


58 


4.9 
H:L 


13 


58 


4o 


OO 


-22 18 


22 


41 


5 


58 


226 


A 


38 


226 


O 


± 

TP 


+ 16 26 


72 


200 




58 [150 


4.7 


53 


150 


4y 


1 Q 

iy 


+ 22 10 


23 


173 


S3 
oo 


38 


318 


1 0 

XO 


18 


318 


10 
xo 


4.S 


+ 2 55 


73 |332 


A7 


38 242 


S3 
Oo 


33 


242 


00 


A 

u 


+ 6 39 


24 


306 


40 


19 


50 


15 


58 


50 


16 


26 


-12 37 


74 


105 


34 


19 


334 


59 


13 


335 


0 


41 


— 8 53 


25 


79 


27 


o 


142 


91 
Ax 


38 


142 


99 
ll 




—28 8 


75 


238 


91 
Lx 


0 


67 


A. 


53 


67 


c 
O 


9Q 
Lo 


-24 24 


26 


212 


13 

xo 


41 


234 


97 
Li 


17 


234 


97 

Li 


AQ 

4y 


+ 16 20 


76 


11 


7 


41 =169 


1 0 

1U 


32 


159 


1 9 
1L 


A 
4 


+ 20 4 


27 


345 


o 


22 


326 


39 

04 


57 


326 


OO 


90 


4- 0 49 


77 


143 


S4. 

O^! 


22 


251 


1 ft 

IO 


12 


251 


1 / 


A< 

40 


+ 4 33 


28 


117 


47 


3 


58 


9<N 

oo 


37 


58 


9Q 
ou 


1 1 
11 


-14 43 


78 


276 


*rl 


2 


343 


91 
Lx 


52 


343 


99 
Lo 


9ft 
LO 


— 10 59 


29 


250 


33 


43 


150 


44 


17 


150 


44 


52 


-30 14 


79 


49 


27 


43 


75 


27 


32 


75 


29 


7 


-26 30 


30 


23 


20 


24 


242 


4.Q 

4y 


57 


242 


so 

oo 


99 

oo 


+ 14 14 


80 


182 


1 4. 


24 


167 


99 


12 


167 


o*± 


4o 


+ 17 58 


31 


156 


7 
» 


5 


334 


ss 

DO 


37 


334 


SK 
oO 


1 4. 

14 


- 1 17 


81 


315 


1 
I 


5 


259 


OO 


52 


259 


AO 
4U 


9Q 
LV 


+ 2 27 


32 


288 


S3 
oo 


46 


67 


1 


17 


67 


1 
1 


SS 


-16 49 


82 


87 


4.7 


46 


351 


4.4. 


32 


351 


Aft 
40 


1 A 
1U 


-13 5 


33 


61 


40 


26 


159 


ft 
O 


57 


159 


7 


9ft 
oO 


—32 20 


83 


220 


34, 
o** 


26 


83 


SO 
o\J 


12 


83 


Ol 


ol 


— 28 36 


34 


194 


27 


7 


251 


12 


37 


251 


13 


17 


+ 12 8 


84 


353 


21 


7- 


175 


55 


52 


175 


57 


32 


+ 15 52 


35 


327 


13 

xo 


48 


343 


1R 


17 


343 


l q 


SQ 

oy 


- 3 13 


85 


126 


/ 


48 


268 


1 

i 


32 


268 


Q 
O 


1 A 
14 


+ 0 21 


36 


100 


o 


29 


75 


93 
^o 


56 


75 


94. 
L^k 


4/l 
4v 


-18 55 


86 


258 


S4. 
o** 


29 


0 


7 


11 


0 


O 

o 


00 


-15 11 


37 


232 


47 


10 


167 


9Q 
Lu 


36 


167 


30 

OV 


91 
Lx 


-34 26 


87 


31 


4.1 

tpI 


10 


92 


19 
liS 


51 


92 


1 A 
14 


9ft 
oO 


-30 42 


38 


5 


33 
oo 


50 


259 


3S 
oo 


16 


259 


3ft 


o 
L 


+ 10 2 


88 


164 


97 

L ( 


50 


184 


1^ 

lo 


31 


184 


90 


1 7 
1 / 


+ 13 46 


39 


138 


20 


31 


351 




56 


351 


41 
11 


A3 
rbO 


- 5 29 


89 


297 


14. 

lrr 


31 .276 


94. 

Li! 


11 


276 


9^ 
Lo 


oo 


- 1 45 


40 


271 


7 


12 


83 


46 


v36 


83 


47 


24 


-21 1 


90 


70 


1 


12 


8 


29 


51 


8 


n 


39 


-17 17 


41 


43 


53 


53 


175 


52 


16 


175 


53 


5 


-36 32 


91 


202 


47 


53 


100 


35 


31 


100 


37 


20 


-32 49 


42 


176 


40 


34 


267 


57 


56 


267 


58 


46 


+ 7 56 


92 


335 


34 


37 


192 


41 


11 


192 


43 


1 


+ 11 40 


43 


309 


27 


14 


0 


3 


36 


0 


4 


27 


- 7 35 


93 


L08 


21 


14 


284 


46 


51 


284 


48 


42 


- 3 52 


44 


82 


13 


55 


92 


9 


16 


92 


10 


8 


—23 7 


94 


241 


7 


55 


16 


52 


31 


16 


54 


23 


X%J AO 


45 


215 


0 


36 


184 


14 


56 


184 


15 


50 


+ 21 22 


95 


13 


54 


36 


108 


58 


11 


108 


0 


5 


-34 55 


46 1347 


47 


17 


276 


20 


35 


276 


21 


31 


+ 5 50 


96 


146 


41 


17 


201 


3 


50 


201 


5 


46 


+ 9 34 


47 


120 


33 


58 


8 


26 


15 


8 


27 


12 


- 9 41 


97 


279 


27 


58 


293 


9 


30 


293 


11 


27 


- 5 58 


48 


253 


20 


38 


100 


33 


55 


100 


34 


53 


-25 13 


98 


52 


14 


38 


25 


15 


10 


25 


17 


8 


-21 29 


49 


26 


7 


19 


192 


39 


35 


192 


40 


34 


+ 19 16 


99 


185 


1 


19 


117 


20 


50 


|U7 


22 


49 


-37 1 


50 


158 


54 


0 


284 


43 


15 


284 


44 


15 


+ 3 44 


100 


! 317 


48 


0 


209 


26 


30 


209 


28 


30 


+ 7 2* 



h i 



10 EPIGRAPH IA IN DIC A. 



Table XV. — Art/a Siddhdnfa {with Lalla's corrections) : Years of the centunj. 



Yr. 


Distance 


<[ 's Anora. 


Cor. 


i 

Yr. 


Distance ! 


([ J s Anom. 


Cor Q 
















gh. v. 
















gh. v. 


0 


0° 


0' 


0" 




0* 


0'' 


0 0 


50 


158° 


49' 


0" 






qv 


+ 3 58 


1 


132 


46 


35 


92 


5 


56 


—15 31 


51 


291 


35 


35 


17 


2 


59 


— 11 34 


2 


265 


33 


10 


184 


11 


53 


—31 2 


52 


64 


22 


10 


109 


8 


56 


—27 5 


3 


38 


19 


44 


276 


17 


49 


+ 13 26 


53 


197 


8 


34 


201 


14 


52 


-f 17 24 


4 


171 


6 


19 


8 


23 


46 


—2 5 


54 


329 


55 


19 


293 


20 


48 


+ 1 53 


5 


303 


52 


54 


100 

JLv/VJ 




42 


—17 36 


55 


102 


41 


55 


9^ 


9fi 


AK 


—13 39 


6 


76 


39 


29 


192 


35 


39 : 


—33 7 


56 


235 


28 


29 


117 


32 


41 


—29 10 


7 


209 


26 


4 


284 


41 


35 


+ 11 21 


57 


8 


15 


*4 


209 


38 


37 


+ 15 19 


8 


342 


12 


38 


16 


47 


32 i 


—4 10 


58 


141 


1 


33 


301 


44 


34 


— 0 12 


9 


114 


59 


13 


108 


53 


28 j 


—19 41 


59 


273 


48 


13 


33 


50 


31 


—15 44 


10 


247 


AK 


48 


200 


ou 


! 

25 


—35 12 


60 


46 


34 48 








—31 15 


11 


20 


32 


23 


293 


5 


21 


+ 9 16 


61 


179 


21 


23 


213 


2 


24 


+ .13 14 


12 


153 


18 


58 


25 


11 


18 


—6 15 


62 


3:2 


7 


58 


310 


8 


20 


— 2 17 


13 


286 


5 


32 


117 


17 


14 


—21 46 


63 


84 


54 


32 


42 


14 


17 


—17 49 


14 


58 


52 


7 


209 


23 


10 


+ 22 43 


64 


217 


41 


7 


134 


20 


13 


—30 20 


15 


191 


38 


42 


301 


29 


7 


+ 7 11 


65 


350 


27 


42 


226 


96 


10 


+ 11 9 


16 


324 


25 


17 


33 


35 


3 


—8 20 


66 


123 


14 


17 


313 


32 


7 


— 4 12 


17 


97 


11 


52 


125 


41 


0 . 


—23 51 


67 


256 


0 


52 


50 


38 


3 


—19 54 


18 


229 


58 


26 


17 


46 


56 ' 


+ 20 37 


68 


8 


47 


26 


142 


43 


59 


—35 25 


19 


2 


45 


1 


309 


52 


53 


+ 5 6 


69 


161 


34 


1 


234 


49 


55 


+ 94 


20 


135 


31 


36 


41 


58 


49 


— 10 25 


70 


294 


20 


36 


°>0€> 


w w 

OD 




— 6 27 


21 


268 


18 


11 


134 


4 


46 


—25 56 


71 


67 


7 


11 


59 


1 


48 


—21 59 


22 


41 


4 


46 


226 


10 


42 


+ 18 33 


72 


199 


53 


46 


151 


7 


44 


+ 22 30 


23 


173 


51 


20 


318 


16 


39 


+ 3 1 


73 


332 


40 


20 


243 


13 


41 


+ 6 59 


24 


306 


37 


55 


50 


22 


35 


-12 30 


74 


105 


26 


55 


325 


19 


38 


— 8 32 


25 


79 


24 


30 


142 


28 


31 


—28 1 


75 


238 


13 


30 


67 


25 


34 


—24 4 


26 


212 


11 


5 


234 


34 


28 j 


+ 16 28 


76 


11 


0 


5 


159 


31 


30 


+ 20 25 


27 


344 


57 


40 


326 


40 


24 | 


+ 0 56 


77 


143 


46 


40 


251 


37 


27 


+ 4 54 


28 


117 


44 


14 


58 


46 


20 


— 14 35 


78 


276 


33 


14 


343 


43 


23 


—10 37 


29 


250 


30 


49 


150 


52 


16 


—30 6 


79 


49 


19 


49 


75 


49 


20 


—26 9 


30 


23 


17 


24 


242 


58 


14 


+ 14 23 


80 


182 


6 


24 


167 


k ~ 

00 


1 7 

JL f 


+ 18 20 


31 


156 


3 


59 


335 


4 


10 


—1 9 


81 


314 


52 


53 


259 


1 


13 


+ 2 49 


32 


288 


50 


34 


67 


10 


6 


—16 40 


82 


87 


39 


34 


352 


7 


9 


—12 42 


33 


61 


38 


8 


159 


16 


3 


—32 11 


83 


220 


26 


8 


84 


13 


6 


—28 14 


34 


194 


23 


43 


251 


21 


59 


+ 12 18 


84 


253 


12 


43 


176 


19 


2 


+ 16 15 


35 


327 


10 


18 


343 


27 


55 


—3 13 


85 


125 


59 


18 




94 




+ 0 44 


36 


99 


56 


53 


75 


33 


53 


—13 45 


86 


258 


45 


53 


0 


30 


55 


—14 47 


37 


232 


43 


23 


167 


39 


49 


—34 16 


87 


31 


32 


28 


92 


36 


51 


-30 19 


33 


5 


30 


2 


259 


45 


45 


+ 10 13 


88 


164 


19 


2 


184 


42 


49 


+ 14 10 


39 


133 


16 


37 


351 


51 


42 


—5 19 


89 


297 


5 


37 


276 


48 


45 


— 1 21 


40 


271 


3 


12 


83 


57 


38 


; —20 50 


90 


69 


52 


12 


8 


54 


41 


: —16 52 


41 


A O 


A O 


A 7 


i /o 


o 
o 


O A 

34 


! —36 21 


91 


202 


38 47 


101 


0 


37 


! —32 24 


42 


176 


36 


22 


268 


9 


31 


! +8 8 


92 


335 


25 


22 


193 


6 


34 


+ 12 5 


43 


309 


22 


56 


0 


15 


27 


—7 24 


93 


10* 


11 


56 


285 


12 


30 


— 3 26 


A 4 


82 


9 


31 


92 


21 


23 


00 KK 
j OO 


y 4 


240 


53 31 


17 


IS 


27 


1 3 Kl 


45 


214 


56 


6 


1S4 


27 


20 


+ 21 33 


95 


13 


45 


6 


109 


24 


24 


—34 29 


46 


347 


42 


41 


276 


33 


16 


+ 6 3 


96 


146 


31 


41 


201 


30 


20 


+ 10 0 


47 


120 


29 


16 


! 8 


39 


12 


—9 28 


97 


279 


18 


16 


293 


36 


17 


— 5 31 


48 


253 


15 


50 


! 100 


45 


9 


—25 0 


98 


52 


4 


50 


25 


42 


13 


-21 2 


49 


26 


2 


25 


! 192 


51 


6 


j +19 29 


99 


184 


51 


25 


117 


48 


9 


—36 34 


50 


158 


49 


0 


! 284 


57 


3 


1 + 3 53 


100 


317 


38 


0 


209 


54 


6 


+ 7 55 



COMPUTATION OP DATES : — SPECIAL TABLES. 5 



Table XVI. — Brahma Siddhdnta. — Years of tie century. 



Tr. 


Distance 
C-0 


([ 's Anom. 


Cor. 


Yr. 


Distance 
<C-0 


(I's Anom. 


Cor. 
















qh. p. 

o IT 
















gh. f. 


0 


0° 


0' 


0" 


0° 


0' 


0" 


0 0 


50 


158° 


45' 


0" 


284° 


58' 


32" 


+ 4 41 


1 


xOtu 


TfV 


30 


92 


5 


58 


—15 30 


51 


9Q1 


31 

Ox 


30 


16 


4 


30 


—10 49 


2 


9*^ 

&VO 


33 

OO 


0 

V 


184 


11 


56 


—31 1 


52 


vtb 


IK. 

JLO 


(\ 

V j 


109 


10 


2ft 


—26 19 


3 


3K 
oo 


1Q 


30 


276 


17 


55 


+ 13 29 


53 


197 


4. 


30 

Ov 


201 


16 

X\J 


26 


+ lo 10 


4 


171 
i / J. 




0 1 


8 


23 


53 


— 2 2 


54 


39Q 


51 

O L 


A 

V 


293 


22 


25 


+ 2 40 


5 


303 


52 


30 


100 


29 


51 


—17 32 


55 


102 


37 


30 


25 


28 


23 


—12 51 


6 


76 


0*7 


o 


192 


35 


49 


—33 2 


56 


23 J f> 


24 




117 


34 


21 


—28 21 


7 


90Q 


9^ 


30 


284 


41 


47 


+ 11 27 


57 


o 
o 


1 0 

1 V 


30 

Ov 


209 


40 


19 


+ 16 9 


8 


342 


1-2 


o 


16 


47 


45 


— 4 3 


58 


14.0 


57 

OS 




301 


46 


17 


• A OO 
+ 0 OO 


9 


114. 


58 
oo 


30 

Ov 


108 


53 


43 

^ro 


—19 33 


59 


273 

At o 


4.3 

rkO 


30 

Ov 


33 

oo 


52 


16 


— 14 52 


10 


247 


45 


0 


200 


59 


42 


—35 3 


60 


46 


30 


0 


125 


58 


15 


—30 22 


11 


20 


31 


30 


293 


5 


40 


4- 9 26 


61 


X t £7 


If! 


30 

Ov 


217 


4 


13 


+ 14 7 


12 


153 




o 


25 


11 


38 


— 6 4 


62 


312 

O Xu 


3 
o 




310 


10 


11 


— 1 23 


13 


2ft6 


4 


.30 


117 


17 


37 


— 21 35 


63 


ft 4. 




30 


42 


16 


Q 

V 


—lb 54 


14 


5ft 
oo 


51 


o 


209 


23 


36 


+ 22 55 


64 


21 7 

+/X i 


36 


o 


134 


22 


ft 

o 


—32 24 


15 


191 


37 


30 


301 


29 


33 


+ 7 24 


65 


350 


22 


30 


226 


28 


6 


+ 12 6 


16 


324 


24 


o 


33 


35 


31 


— 8 6 


66 


123 


9 


o 


318 


34 


4 


— 3 25 


17 


97 

£7/ 


10 


30 

Ov 


125 


41 


29 


—23 36 


67 


255 

£iOO 


55 

oo 


30 
ov 


50 


40 


9 


—18 55 


18 


99Q 


5 7 


o 


217 


47 


28 


+ 20 53 


68 


ft 

o 


42 


0 


142 


4.6 


A 


oa a » 

— 34 2d 


19 


O 
u 


4.3 


30 


309 


53 


26 


+ 5 23 


69 


161 


9ft 


30 


234 


51 

Ox, 


58 
oo 


+ 10 4 


20 


135 


30 


0 


41 


59 


25 


—10 7 


70 


294 


15 


0 


326 


57 


57 


— 5 26 


21 


268 


16 

J. V 


30 


134 


5 


23 


—25 38 


71 


67 


1 


30 


59 


3 


55 


—20 57 


22 


41 


3 


o 


226 


11 


21 


+ 8 52 


72 


199 


48 


o 


151 


9 


53 

oo 


+ 23 33 


23 


73 

/ o 


49 


30 


318 


17 


20 


+ 3 21 


73 


332 


34 


30 


243 


15 


51 

O X 


i o o 
+ O O 


24 


306 


36 


o 


50 


23 


18 


-12 9 


74 


105 


21 


q 


335 


21 


50 

Ov 


- 7 28 


25 


79 


22 


30 


142 


29 


16 


—27 39 


75 


238 


7 


30 


67 


27 


48 


—22 58 


26 


91 9 


Q 


o 


234 


35 


14 


+ 16 51 


76 


10 


54 


o 


159 


33 
oo 


4.fi 

T?V 


+ 21 32 


27 


34.4. 


55 


.30 


326 


41 


12 


+ 1 20 


77 


14.3 

ITU 


40 


30 


251 


.39 

0«7 


4.4 


+ 6 1 


28 


117 


42 


o 


58 


47 


10 


— 14 10 


78 


276 


27 


0 

v 


343 


45 


4.3 

T!0 


— 9 29 


29 


250 


28 


30 


150 


53 


9 


—29 41 


79 




1.3 


30 

Ov 


75 


51 


41 

TP J. 


—25 0 


30 


23 


15 


0 


242 


59 


7 


+ 14 49 


80 


182 


0 


0 


167 


57 


39 


+ 19 30 


31 


156 


1 


30 


335 


5 


5 


— 0 42 


81 


314 


46 


30 


260 


3 


.3ft 
oo 


+ 40 


32 


288 


48 


o 


67 


11 


3 


—16 12 


82 


87 


33 


o 

V 


352 


9 


.36 

oo 


—11 31 


33 


61 


34 


30 


159 


17 


2 


— 31 42 


83 


220 


19 

x*J 


30 


84 


15 


34 


—27 1 


34 


194 


21 


o 


251 


23 


o 


+ 12 57 


84 


353 




o 


176 


21 


.33 

oo 


+ 17 29 


35 


327 


7 


30 


343 


28 


58 


— 2 43 


85 


125 


52 


30 


268 


27 


31 


+ 1 58 


36 


99 


54 


o 


75 


34 


57 


—18 13 


86 


258 


.39 

ou 


o 


o 


33 


29 


—13 32 


37 


232 


40 


30 


167 


40 


55 


—33 44 


87 


31 


25 


.30 

O v 


92 


39 


27 


—29 3 


38 


5 


27 


o 


259 


46 


53 


+ 10 46 


no 

88 




12 


o 

V 


184 


4.5 

t!0 


25 


+ 15 27 


39 


138 


13 


30 


351 


52 


51 


— 4 45 


89 


297 


58 


30 


276 


51 


23 


— 0 3 


40 


271 


0 


0 


83 


58 


50 


—22 15 


90 


69 


45 


0 


8 


57 


22 


—15 34 


41 


A O 

43 


46 


OA 

30 


1/0 


4 


A O 

48 


—35 45 


91 


202 


31 


30 


101 


3 


20 


—31 4 


42 


176 


33 


0 


268 


10 


46 


+ 8 44 


92 


335 


18 


0 


193 


9 


18 


+ 13 26 


43 


309 


19 


30 


0 


16 


45 


— 6 46 


93 


108 


4 


30 


285 


15 


17 


— 2 5 


A A 

Tt 


82 


6 


0 


CO 


22 


43 


— 99 1 (\ 


94. 


240 


51 


0 


17 


21 


15 


—1 / oo 


45 


214 


52 


30 


184 


28 


41 


+ 22 13 


95 


13 


37 


30 


109 


27 


13 


-33 6 


46 


347 


39 


0 


276 


34 


39 


+ 6 44 


96 


146 


24 


0 


201 


33 


11 


+ 11 24 


47 


120 


25 


30 


8 


40 


37 


— 8 47 


97 


279 


10 


30 


293 


39 


9 


— 4 6 


48 


253 


12 


0 


100 


46 


35 


—24 18 


98 


52 


57 


0 


25 


45 


7 


—19 37 


49 


25 


58 


30 


192 


52 


34 


+ 20 12 


99 


184 


43 


30 


117 


51 


6 


—35 7 


50 


158 


45 


0 


284 


58 


32 


+ 4 41 


100 


317 


30 


0 


209 


57 


4 


4 9 22 



For the Siddhania Siromani, correct the values in this table by means of Table XIX. 



2 EPIGRAPHIA INDICA. 



Table XVIII 1 . — Second Arya Siddhdnta. — Years of the century. 



Yr. 


Distance 

c-o. 


<T 's Anora. 


Cor. 


Yr. 


Distance 
([-0. 




Anom. 


Cor. 









0" 








gh. p. 














gh. p. 


A 

u 


0° 


0' 


0° 


0' 


0" 


A A 
0 0 


~ A 
OU 


158° 


53' 30* 


2oo 


5' 


34" I 


+ 3 56 


1 


132 


46 


40 


92 


6 


7 


IK 0 1 

— 15 ol 


ol 


291 


40 10 


1 Li 

lb 


11 


41 


11 OO 


Z 


265 


33 


20 


184 


12 


13 


Ol O 

— ol 2 


KO 
OZ 


64 


26 50 


1 AA 

iuy 


17 


47 


— 27 7 


3 


38 


20 


0 


276 


18 


20 


+ 13 26 


53 


197 


13 30 


201 


23 


54 


+ 17 22 


4 


171 


6 


40 


8 


24 


26 


— ■2 5 


54 


330 


0 10 


293 


30 


0 


+ 1 51 


„, 

0 


303 


53 


21 


100 


30 


33 


17 OC 

— 17 00 


„ _ 

DD 


102 


46 51 


2d 


36 


7 


1 0 a i 
— lo 41 


0 


76 


40 


1 


192 


36 


40 


OO 7 

— 00 7 


j; 

DO 


235 


33 31 


117 

1 17 


42 


14 


OA 1 A 

— 29 12 


7 
/ 


209 


26 


41 


284 


42 


47 


+ 11 21 


0/ 


8 


20 11 


OAO 

zoy 


48 


21 


+ 1 0 17 


8 


342 


13 


21 


16 


48 


54 


— 4 10 


58 


141 


6 51 


301 


52 


28 


— 0 14 


9 


115 


0 


1 


108 


55 


0 


—19 41 


59 


273 


53 31 


33 


58 


34 


—15 46 


1 A 

10 


247 


46 


42 


201 


1 


7 


OK "1 O 

— 00 12 


bO 


46 


40 12 


12 b 


6 


40 


— ol 1/ 


11 


20 


33 


22 


293 


7 


13 


+ 9 lb 


ol 


179 


27 52 


010 
21o 


12 


47 


1 1 0 in 

+ lo 12 


12 


153 


20 


2 


25 


13 


20 


A IX 

— y lo 


AO 

b2 


312 


13 32 


O I A 

olO 


18 


53 


— 2 19 


13 


236 


6 


42 


117 


19 


27 


— 21 46 


63 


85 


0 12 


42 


25 


0 


—17 51 


14 


58 


53 


22 


209 


25 


33 


+ 22 43 


04 


217 


46 52 


134 


31 


6 


—30 22 


15 


191 


40 


3 


301 


31 


40 


l 7 1 A 

+ 7 10 


AiC 
DO 


350 


33 33 


OOA 

22b 


37 


13 


ill »7 

+ 11 7 


lo 


324 


26 


43 


33 


37 


47 


Q Ol 

— 0 21 


AA 
DO 


123 


20 13 


Ol Q 

olo 


43 


20 


A 1 A 

— 4 J4 


17 


97 


13 


no 
2o 


12o 


A O 

43 


54 


OO KO 

— Zo oZ 


A7 
0/ 


256 


6 53 


00 


49 


27 


1 A C 

— 19 5b 


IS 


230 


0 


0 
0 


217 


oO 


1 


+ 20 36 


68 


28 


53 33 


142 


55 


34 


—35 27 


19 


2 


A L' 

4C 


A O 

43 


309 


56 


7 


+ 55 


69 


161 


40 13 


235 


1 


40 


+ 92 


OA 
ZU 


135 


33 


24 


42 


2 


13 


1 fl OA 
— -1U ZO 


i\) 


294 


26 54 


OZ/ 


7 


47 


A OA 

— b zy 


21 


268 


20 


4 


134 


8 


20 


0£ K 7 


71 
/ 1 


67 


13 34 


oy 


13 


54 


OO 1 

— 22 1 




41 


6 


44 


226 


14 


26 


1 1 Q OO 

+ lo o2 


70 
/Z 


200 


0 14 


1 K1 

lo 1 


20 


0 


1 OA OO 

+ 22 28 


23 


173 


53 


24 


318 


20 


33 


+ 30 


73 


332 


46 54 


243 


26 


7 


+ 6 57 


24 


306 


A A 

40 


4 


50 


26 


39 


—12 31 


74 


105 


33 34 


335 


32 


13 


— 8 34 


25 


79 


26 


45 


142 


32 


46 


OQ O 

— 2o 2 


•» 

/ D 


233 


20 15 


A7 

07 


38 


20 


a a 1- 

— 24 7 


2 b 


212 


13 


25 


234 


38 


53 


1 1 A c*n 
+ lo 2/ 


7A 

/b 


11 


6 55 


1 X.O 

ioy 


44 


27 


t OA OO 

+ 20 22 


27 


345 


0 


5 


326 


45 


0 


1 A r: r 
+ U OO 


77 


143 


53 35 


OKI 
201 


50 


34 


-r 4 Dl 


28 


117 


46 


45 


5 b 


51 


7 


—14 36 


78 


276 


40 15 


343 


56 


41 


—10 40 


29 


250 


33 


2d 


1 "A 

loO 


57 


13 


—30 7 


79 


49 


26 55 


76 


2 


47 


—26 12 


O'J 


23 


20 


6 


243 


3 


20 


l 1 A. Ol 

+ 1* 21 


oO 


182 


13 36 


1 AQ 
100 


8 


54 


+ lo lo 


ol 


156 


6 


46 


335 


9 


27 


1 1 A 
— .1 10 


Ql 
ol 


315 


0 16 


9AH 
ZOU 


11 


1 


I O A 17 

+ 2 47 


oZ 


288 


53 


26 


67 


15 33 


— 10 41 


Q.0 
OZ 


87 


46 56 


ODZ 


21 


7 


TO A A 

— 1 2 40 


33 


61 


40 


6 


159 


21 


40 


—32 12 


83 


220 


33 36 


84 


27 


14 


—28 17 


34 


194 


26 


46 


251 


27 56 


+ 12 17 


84 


353 


20 16 


176 


33 


20 


+ 16 12 


0 *; 


327 


13 


27 


343 


34 


3 


— — 0 14? 


Q^ 
oO 


126 


6 57 


9AQ 
ZOO 


39 


27 


1 A /M 

+ U 41 




100 


0 


7 


75 


40 10 


1Q Ad 

— lo 4-0 


QA 
oO 


258 


53 37 


A 

U 


45 


34 


1 A C A 

— 14 0U 


0"7 
O/ 


232 


46 


A fl 

47 


167 


46 


17 


OA 17 

— — 04 1 / 


0/ 


31 


40 17 


OO 

yz 


cr i 

51 


41 


OA OO 

— oO 22 


38 


5 


33 


27 


259 


52 24 


+ 10 12 


88 


164 


26 57 


184 


5/ 


A O 

48 


+ 14 7 


39 


138 


20 


7 


351 


58 20 


— 5 20 


89 


297 


13 37 


277 


3 


54 


— 1 24 


A A 

40 


271 


6 


A O 

48 


84 


4 


27 


OA CI 

— ZU Dl 


on 

y V 


70 


0 18 


y 


"1 A 

10 


1 


1 A KK 
10 DD 


A 1 

41 


43 


53 


28 


176 


10 34 


QA OO 
00 ZZ 


yi 


202 


46 58 


101 
1U1 


16 


8 


OO O"? 

— oZ At 


/< 0 
42 


176 


40 


8 


268 


16 40 


1 Q 7 
+ D / 


OO 


335 


33 38 


1 0°. 

iyo 


22 


14 


1 lo O 

+ 12 2 


A O 

4o 


309 


26 


48 


0 


22 


47 


7 O^ 
/ ZD 


QQ 

yo 


108 


20 18 


ZoD 


28 


21 


0 OO 

— 0 2o 


44 


82 


13 


28 


92 


28 53 


—22 56 


94 


241 


7 58 


17 


34 


27 


-19 0 


45 


215 


0 


9 


184 


35 


0 


' +21 31 


95 


13 


53 39 


109 


40 


34 


—34 32 


46 


347 


46 


49 


276 


41 


7 


+ 6 1 


96 


146 


40 19 


201 


46 


41 


+ 9 57 


47 


120 


33 


29 


8 


47 


14 


— 9 30 


97 


279 


26 59 


293 


52 


48 


— 5 34 


48 


253 


20 


9 


100 


53 21 


—25 2 


98 


52 


13 39 


25 


58 


55 


—21 5 


49 


26 


6 


49 


192 


59 27 


+ 29 27 


99 


185 


0 19 


118 


5 


1 


—36 37 


50 


158 


53 


30 


285 


5 34 


. +3 56 


100 


317 


47 0 


210 


11 


8 


+ 7 51 



1 Table XVI 1 for Centuries is on the next page. 



COMPUTATION OP DATES 



:— SPECIAL TABLES. 



Table XVII. — Second Arya Siddhdnta : 
For centuries. 



Table XIX.— 
Siddk. Siromani 



Ont. 

k. y. 


Distance 


<['s Anom. 


0 '6 Anom. 


Cor. 


3000 


173° 


30 


01 


A *i* 

43 


O it 

cv 


282° 


7 


29 7 


gk. 
- 4 


P- 
15 


3100 


131 


17 


Cil 


54 


32 


282 


7 


15 


+ 3 


37 


3200 


89 


4 


122 


0 


«>y 


282 


7 


1 


+ 11 


28 


3300 


AG. 

to 


51 


332 


16 


47 


282 




48 


x 1Q 


9d 


3400 


4 


38 


182 


27 


54 


282 


6 


34 


+ 27 


11 


3500 


322 


25 


32 


oo 
39 


2 


282 


6 


20 


-24 


57 


3600 


280 


12 


242 


50 


10 


282 


6 


6 


-17 


06 


3700 


237 


59 


93 


1 


17 


282 


5 


52 


- 9 


14 


3800 


195 


46 


303 


12 


25 


282 


5 


39 


Y 


23 


3900 


153 


33 


153 


23 


32 


282 


5 


25 


+ 6 


29 


4000 


111 


20 


3 


34 


40 


282 


5 


11 


+ 14 


20 


4100 


69 


7 


213 


45 


AQ 

4o 


2^2 


4 


57 


+ 22 


12 


4200 


26 


54 


ZIO 
OO 


56 


55 


282 


4 


43 


+ 30 


03 


4300 


344 


41 


274 


8 


3 


282 


4 


30 


— 22 


05 


4400 


302 


28 


124 


19 


10 


282 


4 


16 


-14 


14 


4500 


260 


15 


334 


30 


18 


282 


4 


2 


- 6 


22 


4600 


218 


2 


184 


41 


26 


282 


3 


48 


+ 1 


29 


4700 


175 


49 


34 


52 


33 


282 


3 


34 


+ 9 


21 


4800 


133 


36 


-45 


3 


41 


282 


3 


21 


+ 17 


12 


4900 


91 


23 


95 


14 


48 


282 


3 


7 


+ 25 


04 


6000 


49 


10 


305 


25 


56 


282 


2 


63 


-27 


05 



Quantities to be sub- 
tracted from Brahma 
Sidih&'tta values. 


Yr. 


Diet. 
<£-©• 


Anom* 


5 


U 


o 


0 7 5" 


10 


A 


0 


0 b 


15 


A 

u 


A 

y 


0 14 


20 


A 

0 


IC 


0 18 


25 


A 

u 


15 


0 23 


3(> 


a 
u 


lo 


0 27 


35 


a 


9 ( 


0 32 


40 


A 




0 36 


45 




9T 


0 41 


50 


A 


Oi i 

oU 


0 45 


55 


A 
U 


oo 
Oo 


0 50 


60 


0 


36 


0 54 


65 


0 


39 


0 59 




0 


42 


1 3 


75 


0 


45 


1 8 


80 


0 


48 


1 12 


85 


0 


51 


1 17 


90 


0 


64 


1 21 


95 


0 


57 


1 26 


100 


1 


0 


1 30 



Table XXL— For days of the 
Solar Year. 

ChaTT&A. OP PBBCIDUrO XBAJfc, 



Table XX. — Samkrdnti. 



Samkrauti. 


True 

0's 
Lour. 


Distance 
(-0. 


( 's Anom. 


Mean 
Loug. 0 


Date. 


Mina-SamJcrdnti 


330° 


313° 


30* 


9" 


295° 


4' 


8* 


327° 56' 


39* 


0 Chaitra 


9- P. 
31 30 


Mesha-Sarhkranti 


0 


3J3 


32 


22 


331 


38 


30 


357 


51 


38 


0 Vais. . 


49 56 


Vrisha-S. 


30 


350 


39 


25 


15 


48 


10 


28 


20 


59 


0 Jyaish. 


45 51 


Mithuna-S. 


60 


13 


42 


13 


66 


19 


7 


59 


19 


7 


1 Ashadha 


11 7 


Kark;ita-S. 


90 


39 


28 


36 


119 


44 


23 


90 


30 


28 


0§r£, 


49 48 


Sirhba-S. 


120 


63 


6 


33 


180 


54 


0 


121 


31 


25 


1 Bhadr.. 


17 57 


Kanja-S. 


150 




19 


15 


226 


14 


1 


152 


6 


41 


1 Asvina . 


19 25 


TulaS. 


180 




25 


14 


263 


56 


46 


182 


6 


16 


0 Kartt. . 


45 53 


Vriscbika-S. 


210 


96 


49 


57 


294 


29 


25 


211 


34 


4 


0 Marg. . 


39 26 


Dhanuh-S. 


240 


96 


21 


17 


319 


47 


39 


240 


38 


0 


1 Pausha. 


8 55 


Makara-S. 


270 


93 


45 


49 


342 


50 


1 


269 


31 


46 


1 Magha. 


28 0 


Kumbha-S. 


300 


92 


45 


15 


7 


34 


5 |298 


33 


11 


0 Phalg. . 


54 52 


Mina-S. 


330 


96 


17 


33 


37 


7 


35 1327 


56 


41 


0 Chaitra 


44 7 


Mesha-S. foil. . 


360 


106 


19 


33 


73 


44 


42 '357 


51 


41 


I Vais . 


5 20 



X 


Ah. 


(C-0. 


C 'a Anom. 


Long. 0 


0 


-33 


317° 42' 19' 


288° 


51' 


21" 


327° 28' 


31 


1 


-32 


329 


DO 


46 


301 


55 


15 


328 


a 


39 


2 


-31 


342 


5 


12 


O I A. 




Q 
if 


•*9Q 

OCX? 


CO 




3 


-30 


354 


16 


39 


0*5 0 


0 
0 




330 


25 


00 


4 


-29 


6 


28 


5 


34.1 


O 


0/ 


331 


25 


4 


5 


-28 


18 


OQ 

oy 


Oo 

O- 


354 


10 


51 




94 


12 


6 


-27 


31 


50 


59 


7 


14 


45 


OOO 


90 
CO 


20 


7 


— 26 


43 


0 

C 




9A 
C\J 


1 ft 


OA 

oy 


334 


90 
CC 


CO 


8 


-25 


55 


13 


53 


OO 


Cc 


33 


335 


21 


oD 


9 


— 24 


67 


25 


19 


46 




26 


336 


20 




10 


23 


79 


36 


56 


59 


30 


20 


337 


iy 


53 


11 


-2z 


91 


48 


13 


73 


34 


14 


338 




1 


2 


-21 


103 


59 


39 


85 


QQ 
OO 


8 


359 




Q 


13 


-20 


116 


11 


6 


98 


4.9 


2 


340 


17 


17 


14 


-I9 [ 128 


l2 


33 


111 


AC. 


56 


341 


16 


CO 


15 


-18 


140 


00 


59 


124 


49 


5U 


342 


JLO 


33 


6 


-17 


152 


55 


26 


137 


53 


44 


343 


14 


41 


17 


-16 


164 


56 


53 


150 


0/ 


38 


344 


13 




18 


—15 


177 


8 


19 


164 


2 


32 


'345 


12 


57 


19 


— 14 


189 


19 


4<> 


177 


5 


25 


346 


12 


6 


•JO 


- 13 


01 


31 


13 


190 


9 


29 347 


11 


14 


21 


— 12 


213 


42 


40 .203 


13 


13 


348 


10 


22 


12. 


— 11 


225 


54 


6 


216 


17 


7 


349 


9 


30 


23 


-10 


238 


5 


33 


229 


21 


1 


350 


8 


38 


24 


— 9 


250 


17 


0 


L'42 


24 


55 1351 


7 


46 


25 ! - 8 


262 


28 


26 


255 


28 


49 


352 


6 


55 


26 




274 


3y 


53 


268 


32 


43 


353 


6 


3 




-I 


286 


51 


20 


281 


36 


37 


354 


5 


11 


: 


— 5 


299 


2 


47 


294 


40 


31 


355 


4 


19 


29 


— 4 


311 


14 


13 |307 


44 


24 


356 


3 


27 


1. Vaisakha. 


0 


-3 


323° 


25' 


40" 


:.20° 


48' lb" 


357° 


2' 35 


1 


—2 


335 


37 


7 


333 


52 


12 


358 


1 


44 


2 


— 1 


347 


48 


33 


346 


56 


6 


359 


0 


52 


3 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


4 


1 


12 


11 


27 


13 


3 


54 


0 


59 


8 


5 


2 


24 


22 


53 


26 


7 


48 


1 


58 


16 


6 


3 


36 


34 


20 


39 


11 


42 


2 


57 


25 


7 


4 


48 


45 


47 


52 


15 


36 


3 


56 


33 


8 


5 


60 


57 


13 


65 


19 


29 


4 


55 


41 


9 


6 


73 


8 


40 


78 


23 


23 


5 


54 


49 


10 


7 


85 


20 


7 


91 


27 


17 


6 


53 


57 


1 


8 


97 


31 


34 


104 


31 


11 


7 


53 


5 


12 


9 


109 


43 


0 


117 


35 


5 


8 


52 


14 


13 


10 


121 


54 


27 


30 


38 


59 


9 


51 


22 


14 


11 


134 


5 


54 


143 


42 


53 


10 


50 


30 


15 


12 


146 


17 


20 


156 


46 


47 


11 


49 


38 


16 


13 


15S 


28 


47 


169 


50 


41 


12 


48 


46 


17 


14 


170 


40 


14 


182 


54 


35 


13 


47 


54 


18 


If 


182 


51 


40 


195 


58 


28 


14 


47 


3 


19 


16 


195 


3 


7 


209 


2 


22 


15 


46 


11 


20 


17 


207 


14 


34 


222 


6 


16 


16 


45 


19 


21 


18 


219 


26 


1 


235 


10 


10 


17 


44 27 


22 


19 


231 


37 


27 


248 


14 


4 


18 


43 35 


23 


20 


243 


48 


54 


261 


17 


58 


19 


42 


43 


24 


21 


256 


0 


21 


274 


21 


52 


-0 


41 


51 


25 


22 


26H 


11 


47 


287 


25 


•J6 


21 


40 


59 


26 


23 


280 


23 


14 


300 


29 


40 


22 


40 


7 


27 


24 


292 


34 


41 


313 


33 


34 


23 


39 


16 


28 


25 


304 


46 


7 1.326 


37 


27 


24 


3S 


24 


29 


26 


316 


57 


34 


339 


41 


21 


25 


37 


32 


30 


27 


329 


9 


1 


352 


45 


15 


26 


36 


40 



>4 



EPIGRAPHIA. INDICA. 



Table XXI.— For days of Ike Solar Year — continued. 



2. Jyaishtha. 



4. Sravana. 



6. Asvina. 



>> 

ei 
A 


Ahar. 


Distance 
<C-0. 


C 's Anom. 


Long.© 


!l 
1" 


Distance 
C-0. 


C 's Anom. 


Long.© 




Distance 
(C— 0. 


(£ 's Anom. 


Long.0 


P. 


0 


28 


341 c 


20' 


28" 


5 C 


49' 


9" 


27° 35' 48" 


91 


29 c 


21' 


30" 


108 c 


> 54 , 45" 


89 c 


4r 


23" 


1- 

153 


65 c 


11' 


5" 


208° 56' 


26" 


150° 47' 49" 


0 


1 


29 


353 


31 


54 


18 


53 


3 


28 


34 


56 


92 


41 


32 


56 


121 


58 


39 


90 


40 


31 


154 


77 


22 


32 


222 


0 


20 


151 46 


57 


1 


2 


30 


5 


43 


21 


31 


56 


57 


29 


34 


5 


93 


53 


44 


23 


135 


2 


33 


91 


39 


39 


155 


89 


34 


58 


235 


4 


14 


152 46 


6 


0 
u 


3 


31 


17 


54 


4S 


45 


0 


51 


30 


33 


13 


94 


65 


55 


50 


148 


6 


27 


92 


38 


47 


156 


101 


45 


25 


248 


8 


8 


153 45 


14 


3 


4 


32 


30 


6 


14 


53 


4 


45 


31 


32 


21 


95 


78 


7 


16 


161 


10 


20 


93 


37 


56 


157 


113 


56 


52 


261 


12 


2 


154 44 


22 


4 


5 


33 


42 


17 


41 


71 


S 


39 


32 


31 


29 


9o 


90 


IS 


43 


174 


14 


14 


94 


37 


4 


158 


126 


8 


19 


274 


15 


56 


155 43 


30 


5 


6 


34 


54 


29 


8 


84 


12 


33 


33 


30 


37 


97 


102 


30 


10 


187 


18 


8 


95 


36 


12 


159 


138 


19 


45 


237 


19 


50 


156 42 


3S 


6 


7 


35 


66 


40 


34 


97 


16 


26 


34 


29 


46 


98 1114 


41 


37 


200 


22 


2 


96 


35 


20 


160 


150 


31 


12 


300 


23 


44 


157 41 


47 


4 


8 


36 


78 


52 


1 


110 


20 


20 


35 


28 


54 1 


99 1126 


53 


3 


213 


25 


56 


97 


34 


28 1,161 


162 


42 


39 


313 


27 


38 : 


158 40 


55 


8 


9 


37 


91 


3 


2S 


123 


24 


14 


36 


28 


2 


100 


139 


4 


30 


226 


29 


49 


98 


33 


37 1 


162 


174 


54 


5 


326 


31 


32 J 


159 40 


3 


9 


10 


38 


103 


14 


55 j 136 


28 


8 


37 


27 


10 j 


101 


151 


15 


56 


239 


33 


43 


99 


32 


45 


163 


187 


5 


32 


339 


35 


26 


160 39 


11 


10 


11 


39 


115 


26 


21 


149 


32 


2 


3S 


26 




102 


163 


27 


22 


252 


37 


37 


100 


31 


53 


164 1199 


16 


59 


352 


39 


20 


161 38 


19 


11 


12 


40 


127 


37 


48 


162 


35 


56 


39 


25 


27 | 


103 


175 


33 


51 |265 


41 


31 


i01 


31 


1 


,165 


211 


28 


25 


5 


43 


13 


162 37 


28 


19 


J? 


41 


139 


49 


15 


175 


39 


50 


40 


24 


35 


104 


187 


50 


17 


278 


45 


25 102 


30 


9 




223 


39 


52 


18 


47 


7 


163 36 


36 


13 


14 


42 


152 


0 


41 


1SS 


43 


44 


41 


23 


43 1 


105 |200 


1 


44 


301 


49 


18 


103 


29 




liS 


235 


51 


19 


31 


51 


1 


164 35 


44 


14 


15 


43 


164 


12 


8 


201 


47 


38 


42 


22 


51 


106 '212 


13 


11 


311 


53 


12 


104 


28 






248 


2 


46 


44 


54 


55 


165 IU 


52 


15 


16 


44 


176 


23 


35 


214 


51 


32 


43 


21 


59 


107 


224 


24 


37 


327 


57 


6 


105 


27 


34 169 


260 


14 


12 


57 


58 


49 


166 34 


0 


16 


17 


45 


188 


35 


1 


227 


55 


25 


44 


21 


7 ! 


108 


236 


36 


4 


341 


1 


0 


106 


26 


42 ||170 


272 


25 


39 


71 


2 


43 


167 33 


9 


14 


18 


46 


200 


46 


28 


240 


59 


19 


45 


20 


16 1 


109 


248 


47 


31 


354 


4 


56 |107 


25 


50 1 


Il71 (284 


37 


S 


84 


6 


37 


168 32 


17 


18 


19 


47 


212 


57 


55 


254 


3 


13 


46 


19 


24 


110 260 


58 


57 


7 


8 


4S 


108 


24 


59 1 


172 


296 


48 


32 


97 


10 


31 


169 31 


25 


19 


20 


48 


225 


9 


22 


267 


7 


7 


47 


IS 


32 


111 J273 


10 


24 


20 


12 


t 


109 


24 


ill 


173 


308 


59 


59 


no 


14 


25 


170 30 


33 


20 


21 


49 


237 


20 


48 


2S0 


11 


1 


48 


17 


40 


112 '285 


21 


50 


33 


16 




110 


23 




'174 321 


11 


26 


123 


18 


19 


171 29 


41 


21 


22 


50 


249 


32 


15 [293 


14 


55 


49 


16 


4S 


•13 


297 


33 


17 


46 


20 


30 


111 


22 


23 = 


.175 


333 


22 


52 


136 


22 


12 


172 28 


50 


22 


23 


51 


261 


43 


42 


3C6 


18 


49 


50 


15 


57 


114 


309 


44 


44 


59 


24 


24 


112 


21 


«' 


i™ 


345 


34 


19 


149 


26 


6 'l73 27 


58 


23 


24 


52 


273 


55 


8 


319 


22 


43 


M 


15 


5 


115 |321 


56 


10 


72 


2S 


17 


113 


20 


39 \ 




357 


45 


46 


162 


30 


0 1 


174 27 


6 


24 


25 


53 


2S6 


6 


35 !332 


26 


37 


52 


14 


13 


116 1334 


7 


37 


So 


32 


11 


114 


19 


4S ! 




9 


57 


13 


175 


33 


54 1 


175 26 


14 


25 


26 


54 


293 


13 


2 1345 


30 


30 


53 


13 


21 , 


117 j316 


19 


4 


98 


36 


5 ,115 


13 


56 


il79 


22 


8 


39 


188 


37 


48 .176 25 


22 


26 


27 


55 


310 


29 


28 ■ 


o58 


34 


24 


54 


12 


29 ! 

. 


118, 


358 


30 


31 


111 


39 


59 


116 


18 


4 ! 


I ISO 


3i 


20 


6 


201 


41 


42 |177 24 31 


27 


28 


56 


322 40 


55! 


11 


38 


18 


55 


11 


37 i'll9 1 


10 


41 


57 


124 


43 


43 


117 


17 


12 1 


181 


45 


31 


33 


214 


45 


36 


17S 23 


39 


28 


29 


57 


434 


52 


22 : 


24 


42 


1 


56 


10 


45 


120 ■ 


22 


53 


24 |137 


47 


47 


118 


16 


20 1 


182 


S 


42 


59 


227 


49 


30 S179 22 


47 


29 


30 


58 


347 


3 


49 1 
1 


37 


46 




57 


9 


53 ii 121 | 


35 


4 


51 |150 

1 


51 


41 [119 


15 


23 j 


183 |~)0 


54 


26 


240 


53 


u 


180 21 


55 


30 



3. A3HADHA. 



5. Bhadeapada. 





59 


359° 15' 15" 


I 50° 


50' 


0" 


58° 


9' 


2" 


? 


60 


11 


26 


42 


! 63 


53 


53 


59 


8 


10 




61 


23 


38 


9 


[76 


57 


47 


60 


7 


18 


3 


62 


35 


49 


35 


; 90 


1 


41 


61 


6 


26 


4 


63 


48 


1 


2 


|103 


5 


35 


62 


5 


34 




64 


60 


12 


29 


116 


9 


29 


63 


4 


42 




65 


72 


23 


55 


1129 


13 


22 


C4 


3 


51 


5 


66 


84 


35 


22 


! 142 


17 


16 


65 


2 


59 




67 


96 


46 


49 


il55 


21 


10 


66 


2 


7 


9 


68 


108 


53 


16 


:16S 


25 


4 


(57 


1 


15 




69 


121 


9 


42 


ilSl 


2S 


58 


68 


O 


23 


i! 


70 


133 


31 


9 


'194 


32 


52 


68 


59 


32 


12 


71 


145 


32 


36 


i207 
1 


36 


46 


uy 


5S 


40 


13 


72 


157 


44 


2 


;220 


40 


10 


70 


57 


48 


14 


73 


169 


55 


29 


1233 


44 


34 


; 71 


56 


56 


15 


74 


1S2 


6 


56 


'216 


48 


28 


' 72 


56 


4 


16 


75 


19 i 


IS 


22 


'259 


52 


21 


I 73 


55 


13 


17 


76 


206 


29 


49 


272 


56 


15 


' 74 


54 


21 


18 


77 


218 


41 


16 


1 

2S6 


0 


9 


1 75 


53 


29 


19 


7S 


230 


52 


43 


299 


4 


3 


76 


52 


37 


20 


79 


243 


4 


9 


312 


7 


57 


1 77 


51 


45 


21 


80 


255 


15 


36 


325 


11 


52 


78 


50 


53 


22 


81 


267 


27 


3 


,338 


15 


46 


•79 


50 


1 


23 


82 


279 


38 


29 


351 


19 


40 


80 


49 


9 


24 


83 


291 


49 


56 


' 4 


23 


34 


' 81 


48 


17 




S J 


304 


1 


23 


, 17 


27 


28 


. 82 


47 


25 


1 


CO 


316 


12 


50 


! 30 


31 


21 


! 83 


46 


34 




86 


328 


24 


16 


43 


35 


15 


84 


45 


42 


2S 


87 


I 

340 


35 


43 


Ug 


39 


9 


'» 


44 


50 


29 


88 


,352 


47 


10 


69 


43 


3 


; 86 


43 


5S 


30 


89 


! 4 


58 


36 


S2 


46 


57 


; 87 


43 


6 


31 


90 


1 17 


10 


3 


95 


50 


fl 


" S8 


42 


75 



1123 



,125 
j 126 

128 
II 129 

!l30 
1 131 



47° 16' 17" 
59 27 44 
71 39 11 



S3 
96 
108 
|120 
132 



I 



144 

156 



i|132 1169 
'■133 181 
,1134 !l93 



50 37 

2 4 

13 31 

24 58 

36 24 

47 51 

59 18 

10 44 

22 11 

33 3S 



163° 55' 35" 
176 59 29 
190 3 23 



203 7 

216 11 

229 15 

242 18 



255 22 42 

|*268 26 46 

I2S1 30 40 

i294 34 34 

1307 38 28 

320 42 22 



120° 1 I' 36" 

121 13 44 

122 12 52 

123 12 1 

124 11 9 

125 10 17 

126 9 25 

127 8 33 



128 
129 
1130 
1131 
il32 



7. Karttika. 



Bo° 5 7 53"; 253° 57' 18" 181 c 21' 
J5 17 19 (267 1 11 182 20 12 
W7 28 46 2R0 5 5 1R3 19 90 



184 
1185 

1S6 \fe7 28 46 1280 



187 119 40 13 '293 8 59 

1SS 1131 51 40 ! 306 12 53 

!l<S9 1 144 3 6 |319 16 47 

190 156 14 33 !332 20 41 

191 168 26 0 13-45 24 35 



7 42 
6 50 
5 58 
5 6 
4 14 



|192 
193 

;;iiit 

1195 
196 



135 '205 45 4 '333 46 15 

|| 136 217 56 31 1346 50 9 

137 '230 7 58 i359 54 3 

•il38 !242 19 26 j 12 57 57 

139 !254 30 52 ! 26 1 51 



140 1266 
Ml .278 

142 [291 

143 303 

144 |315 

145 ;327 

146 1339 

147 352 

148 I 4 

149 I 16 



42 18 

53 45 
5 11 
16 38 
28 5 

39 31 

50 58 

2 25 

13 52 

25 18 



39 
52 
65 
78 
91 



5 45 
9 39 
13 33 



133 3 

134 2 

135 1 

136 0 



ISO 37 26 
192 48 53 
205 0 20 
217 11 46 
229 23 13 



136 59 55 

137 59 4 
13S 58 12 
139 57 20 

17 27 11 10 56 28 

21 21 141 55 36 



•197 241 34 40 
,198 1253 46 7 
'1 199 265 57 33 
200 278 9 0 
1201 1290 20 27 



358 28 29 

11 32 23 

24 36 17 

37 40 10 

50 4-4 4 

63 47 58 

76 51 52 

S9 55 46 

102 59 38 

116 3 32 



202 1302 
' 2o3 311 

204 326 

205 !339 
!206 .351 



I 



14 



104 25 
|117 29 8 
130 33 2 
143 36 56 
'156 40 50 



142 54 44 

143 53 53 
114 53 1 
1 145 52 9 
!l4i6 51 17 



150 I 28 36 45 Il69 44 44 Il47 50 25 

151 j 40 48 12 182 48 38 148 49 33 

152 I 52 59 38 195 52 32 [149 48 41 



|207 
|20S 



3 
15 



209 j 27 

210 i 40 

211 I 52 



31 53 

43 20 

54 47 

6 13 

17 40 

29 7 

40 34 

52 0 

3 27 

14 54 



183 19 20 

184 18 28 
1S5 17 36 
186 16 44 
1S7 15 52 

188 15 0 

189 14 8 

190 13 16 

191 12 24 

192 11 33 

193 10 40 

194 9 49 

195 3 57 
196 
197 

1198 



3 

7 14 
6 23 



129 7 26 

142 11 20 

155 15 14 

168 19 7 

181 23 1 



1199 
!20O 
,201 
1202 
i203 
I 



212 
213 



64 26 20 
76 37 47 



194 26 55 
i207 30 49 
'220 34 43 
233 38 37 
246 42 31 

259 46 25 
272 50 19 



30 
39 
47 
55 
3 

11 

19 



204 
205 

205 59 27 

206 58 3S I 
,207 57 44 

,208 56 52 

209 56 0 



0 
1 
2 

3 
4 
5 
6 
7 

8 
9 
10 
11 
12 

13 
14 
15 
16 
17 

18 
19 
20 
21 

22 

23 
24 
25 
26 
27 

28 
29 
30 
31 



COMPUTATION OP DATES :— SPECIAL TABLES. 
Table XXI. — For the days of the Solar Year— cou tin ued. 



0< 



8. Mabgsira. 



Day. J 


Ahar. 


Distance 
C-0. 


<[ 's Anom. 


0 


214 


88* 


5 49' 14" 


285° 54' 13" 


1 


215 


101 


0 


40 


298 


58 


6 


2 


216 


113 


12 


7 


312 


2 


0 


3 


217 


125 


23 


34 


325 


5 


54 


4 


218 


137 


35 


2 


338 


9 


48 


5 


219 


139 


46 


27 


351 


13 40 


6 


220 


161 


57 


54 


4 


17 


36 


7 


221 


174 


9 


21 


17 


21 


30 


8 


222 


186 


20 


47 


40 


25 


24 


9 


223 


19S 


32 


14 


53 


29 


18 


10 


224 


210 


43 


41 


66 


33 


12 


11 


225 


222 


55 


7 


79 


37 


5 


12 


226 


235 


6 


34 


92 


40 


59 


13 


227 


247 


18 


1 


105 


44 


53 


14 


228 


259 


29 


28 


118 


48 


47 


15 




271 


40 


54 


121 


52 


41 


16 


230 


283 


52 


21 


134 


56 


35 


17 




296 


3 


43 


148 


0 


29 


18 


232 


308 


15 


14 


161 


4 


23 


19 


233 


320 


26 


41 


174 


8 


17 


20 


234 


332 


38 


8 


187 


12 


10 


21 


235 


344 


49 


34 


200 


16 


4 


22 


235 


357 


1 


1 


213 


19 


58 


23 


237 


9 


12 


28 


226 


23 


52 


24 


238 


21 


23 


55 


239 


27 


45 


26 


239 


33 


35 


21 


252 


31 


39 


26 


240 


45 


46 


48 


265 


35 


33 


27 


241 


57 


58 


15 


278 


39 


27 


28 


242 


70 


9 


41 


291 


43 21 



Long.O 



210° 55' 8" 

211 54 16 

212 53 25 

213 52 33 

214 51 41 

215 50 49 

216 49 57 

217 49 5 

218 48 13 

219 47 22 

220 46 30 

221 45 33 

222 44 46 

223 43 54 

224 43 3 

225 42 11 

226 41 19 

227 40 27 

228 39 35 

229 38 44 

230 37 52 

231 37 0 

232 36 8 

233 35 Id 

234 34 24 

235 33 33 

236 32 41 

237 31 49 

238 30 57 



10. Magha. 



272 
273 
274 



Distance 
O. 



75° 53' 2* 
88 4 29 
100 15 55 



275 112 27 22 

276 124 38 49 

277 |136 50 16 

278 149 1 43 

279 161 13 9 



280 
281 
282 
283 



173 24 36 
185 36 3 
197 47 30 
209 58 56 



284 222 10 23 



285 
286 
287 
288 
239 



234 21 46 

246 33 16 

258 44 43 

270 56 10 

283 7 36 



290 295 19 3 

291 307 30 30 

292 319 41 56 
i 293 331 53 23 

294 344 4 50 



295 
296 
297 
298 
299 

300 
301 



£ 'a Anom. 



323° 40 7 18' 

336 44 12 

349 48 6 

2 52 0 

15 55 53 

28 59 47 

42 3 41 

55 7 35 

68 11 29 

81 15 33 

94 19 17 

107 23 11 

120 27 5 

133 30 58 

146 34 52 

>9 38 46 

172 42 40 

185 46 34 

198 50 23 

211 54 22 

224 58 16 

238 2 10 

251 6 4 



Long.© 



356 16 17 

8 27 43 

20 39 10 

32 50 37 

45 2 3 



264 

277 



9 57 
13 51 
290 17 45 
303 21 39 
316 25 33 



57 13 30 329 29 27 
69 24 56 342 33 21 



268° 5' 2" 
) 4 10 

270 3 18 

271 2 26 

272 1 34 

273 0 42 

273 59 51 

274 58 59 

275 58 7 

276 57 15 

277 56 23 
27S 55 32 

279 54 40 

280 53 48 

281 52 56 

282 52 4 
2S3 51 13 

284 50 21 

285 49 29 

286 48 37 

287 47 45 

288 46 53 

289 46 1 

290 45 9 

291 4-4 17 

292 43 25 

293 42 34 

294 41 42 

295 40 51 

296 39 59 



12. Chaitba. 



332 
333 
334 

335 
336 
337 
338 
339 



Distance 
C-0. 



340 
341 
342 



87° 19' 44" 

99 31 11 

111 42 38 

123 54 4 

136 5 31 

148 16 58 

160 28 24 

172 39 51 



1S4 51 18 
197 2 44 
209 14 11 

343 221 25 3S 

344 233 37 4 



<[ 's Anom. [ Long.© 



345 245 48 31 

346 257 59 58 

347 270 11 25 
34S 282 22 51 
349 1294 34 18 



350 
351 
352 
353 



306 45 45 
318 57 11 
331 8 38 
343 20 5 



27° 34' 12" 
40 38 6 
IS 42 0 

66 45 53 

79 49 47 

92 53 41 

105 57 35 

119 1 29 

132 5 23 

145 9 17 

158 13 11 

171 17 5 

184 20 59 

197 24 52 
210 2S 46 
223 32 40 
236 36 34 
249 40 23 



327° 13' 12" 

328 12 20 

329 11 28 

330 10 37 

331 9 45 

332 S 53 

333 8 1 

334 7 9 



335 
336 
337 
338 
339 



6 IS 
5 26 
4 34. 
3 42 
2 50 



340 1 59 
3*1 1 7 
|342 0 15 
J342 59 23 
343 58 31 



262 44 22 344 57 39 

275 48 16 345 56 48 

288 52 10 346 55 56 

301 56 3 347 55 4 



354 355 31 31 .314 59 57 348 54 13 



355 
356 
357 
358 
359 

360 
361 



7 42 58 

19 54 25 

32 5 52 

44 17 18 

56 28 45 

68 40 11 

80 51 38 



328 3 51 

341 7 45 

354 11 39 

7 15 32 

20 23 26 

33 27 20 

46 31 14 



|349 53 21 

1350 52 29 

351 51 37 

352 50 45 

353 49 53 



354 49 1 

355 48 9 



5> 
P 



9 
10 
11 
12 

13 
14 
15 
16 
17 

18 
19 

20 
21 
22 

23 
24 
25 
26 
27 



29 



9. Pausha. 


11. Phalguna. 


13. Vaisakha op the following Solab 
Year. 


0 


243 


82° 21' 


8" 


304° 47' 15" 


239° 30' 


5" 


302 


81 c 


36' 23 f/ 


1 

355* 37' 15" 


297° 39' 7" 


362 


1 

1 93 


5 3' 5" 


59° 31' 8" 


356° 47 


'17" 


i 

0 


1 


244 


94 


32 


35 


317 


51 9 


240 


29 


13 


303 


93 


47 50 


8 41 9 


298 


38 15 


363 


105 


14 32 


72 35 2 


357 


46 25 


1 


2 


245 


106 


44 


15 


330 


55 3 


241 


28 


21 


304 


105 


59 16 


21 45 3 


299 


37 23 


364 


117 


25 58 


S5 38 56 


358 


45 


34 


2 


3 


246 


118 55 


28 


343 


58 46 


242 


27 


30 


305 


113 


10 43 


34 48 56 


300 


36 32 


365 


129 


37 25 


98 42 49 


359 


44 42 


3 


4 


247 


131 


6 


55 


357 


2 50 


243 


26 


33 


306 


130 


22 10 


47 52 50 


301 


35 40 


366 


141 


48 52 


111 46 43 


360 


43 


50 


4 


5 


248 


143 


18 


22 


10 


6 44 


244 


25 


46 


307 


142 


33 37 


60 56 44 


302 


34 48 


367 


154 


0 18 


124 50 37 


1 


42 


58 


5 


6 


249 


155 


29 


48 


23 


10 33 


245 


24 


54 


308 


154 


♦45 3 


74 0 38 


303 


33 56 


368 


166 


11 45 


137 54 31 


2 


42 


6 


6 


7 


250 


167 


41 


15 


36 


14 32 


246 


24 


2 


309 


166 


56 31 


87 4 32 


304 


33 4 


:369 


178 


23 12 


150 5S 25 


3 


41 


15 


7 


8 


251 


179 


52 


42 


49 


18 26 


247 


23 


10 . 


310 


179 


7 57 


100 8 26 


305 


32 13 


'370 


190 


34 33 


164 2 19 


4 


40 


23 


8 


9 


252 


192 


4 


8 


63 


22 20 


248 


22 


i8 j 


311 


191 


19 24 


113 12 20 


306 


31 21 


371 


202 


46 5 


177 6 13 


5 


39 


31 




10 


253 


204 


15 


35 


75 


26 14 


249 


21 


27 1 


312 


203 


30 51 


126 16 14 


307 


30 29 


372 


214 


57 32 


190 10 7 


6 


38 


39 


10 


11 


254 


216 


27 


2 


88 


30 8 


250 


20 


35 1 


313 


215 


42 17 


l:<9 20 8 


308 


29 37 


373 


•227 


8 58 


203 14 1 


7 


37 


47 


11 


12 


255 


228 


38 


58 


101 


34 1 


251 


19 


43 j 


314 


227 


53 43 


152 24 2 


309 


28 45 


374 


239 


20 25 


216 17 55 


8 


36 


56 


12 


13 


256 


240 


49 


55 


114 


37 55 


252 


18 


51 1 


315 


240 


5 10 


165 27 55 


310 


27 53 


375 


251 


31 52 


229 21 4S 


9 


36 


4 


13 


14 


257 


253 


1 


22 


127 


41 49 


253 


17 


59 ; 


316 1252 


16 37 


178 31 49 


311 


27 1 


376 


263 


43 18 


242 25 42 


10 


35 


12 


14 


15 


258 


265 


12 


49 


140 


45 43 


254 


17 


7 


317 


264 


28 3 


191 35 43 


312 


26 9 


377 ;275 


54 45 


255 29 36 


11 


34 


20 


15 


16 


259 


277 


94 


15 


153 


49 37 


255 


16 


16 


318 


276 


39 30 


204 39 37 


313 


25 17 


378 '2S8 


6 12 


268 33 30 


12 


33 


2S 


16 


17 


260 


289 


35 


42 


166 


53 31 


256 


15 


24 


319 


288 


50 57 


217 43 31 


314 


24 25 


379 


300 


17 39 


2S1 37 24 


13 


32 


37 


17 


18 


261 


301 


47 


9 


179 


57 25 


257 


14 


32 


320 


301 


2 24 


230 47 25 


315 


23 34 


380 


312 


29 5 


294 41 18 


14 


31 


44 


18 


19 


262 


313 


58 


35 


193 


1 19 


258 


13 


40 


321 


313 


13 50 


243 51 19 


316 


22 42 


381 


324 


40 32 


307 45 12 


15 


30 


53 


19 


20 


263 


326 


10 


2 


206 


5 13 


259 


12 


48 


322 


325 


25 17 


256 55 13 


317 


21 50 


382 


336 


51 59 


320 49 6 


16 


30 


0 


20 


21 


264 


338 


21 


29 


219 


9 7 


260 


11 


57 


.!23 


339 


36 44 


269 59 7 


318 


20 58 


383 


349 


3 26 


333 53 0 


17 


29 


8 


21 


22 


265 


350 


32 


55 


232 


13 0 


261 


11 


5 


324 


349 


48 10 


2S3 3 1 


319 


20 6 


384 


1 


14 52 


346 56 54 


18 


28 


17 


22 


23 


266 


2 


44 


22 


245 


16 54 


262 


10 


13 


325 


1 


59 37 


296 6 54 


320 


19 15 


385 


13 


26 19 


0 0 47 


19 


27 


25 


23 


24 


267 


14 


55 


49 


258 


20 48 1263 


9 


21 


326 


14 


11 4 


309 10 48 


321 


18 23 


386 


25 


37 46 


13 4 41 


20 


26 


33 


24 


25 


26S 


27 


7 


16 


271 


24 42 


264 


8 


29 i 


3*7 


26 


22 31 


322 14 42 


322 


17 31 


387 


37 


49 12 


26 8 35 


21 


25 


42 


25 


26 


269 


39 


18 


42 


2S4 


28 36 


265 


7 


37 


328 


3S 


33 57 


345 18 36 


323 


16 39 


3S8 


50 


0 39 


39 12 29 


22 


24 


50 


20 


27 


270 


51 


30 


9 


297 


32 30 


266 


6 


46 


329 


50 


45 24 


358 22 30 


324 


15 47 


389 


62 


12 5 


52 16 23 


23 


23 


5S 


27 


28 


271 


63 


41 


36 


310 


36 24 


267 


5 


53 


330 


62 


56 51 


1 26 24 


325 


14 56 


390 


74 


23 32 


65 20 17 


24 


23 


6 


28 






















331 


75 


8 17 


14 30 18 


326 


14 4 


391 


86 


34 59 


7S 24 10 


25 


22 


14 


29 


































392 


99 


36 25 


91 28 4 


26 


21 


22 


30 



I 



56 



EPIGRAPHIA INDICA. 



Table XXTL— For Ghatikds and Palas. 



£—0. <Ts An. I Long©' 



€-0. 



I 



(( 's An. I LongQ 



Kh. 1 

pa. ■ 


0 




,/ 
/„ 


0 


— 


// 

ni 




/ 
// 


/// 




1 "h. 

! 0 

1 pa. 




O 




ir 


ti 
f/i 



c 
/ 


1 
tt 


in 


u 


/// 


1 i 


0 


12 


11 


0 


13 


4 


0 


59 


| 31 


6 


17 


55 


6 


45 


1 


30 


33 


2 ! 0 


24 


23 


0 


26 


8 


1 


5S 


1 32 


6 


30 


6 


6 


58 


5 


31 


32 


3 1 


0 


36 


3* 


0 


39 


12 


2 


57 


, 33 


6 


42 


17 


7 


11 


9 


32 


31 


4 ! 


0 


48 


46 


0 


52 


16 


3 


56 


! 34 


6 


54 


29 


7 


24 


13 


33 


31 


5 i 


1 


0 


57 


1 


5 


19 


4 


56 


! 35 


7 


6 


41 


7 


37 


16 


34 


30 


6 


1 


13 


9 


1 


18 


23 


5 


55 


| 36 


7 


18 


52 


7 


50 


20 


35 


29 


7 ! 


1 


25 


20 


1 


31 


27 


6 


54 


1 37 


7 


31 


3 


3 


3 


24 


36 


2S 


8 1 


1 


37 


32 


1 


44 


31 


7 


53 


; 38 


7 


43 


15 


S 


16 


28 


37 


27 


9 ! 


1 


49 


43 


1 


57 


35 


% 


?? 


| 39 


7 


55 


26 


8 


29 


32 


38 


26 


10 ! 


2 


1 


54 


2 


10 


39 


9 


ol 


; 40 


S 


7 


38 


S 


42 


36 


39 


25 


11 


2 


14 


6 


2 


23 


43 


10 


50 


1 41 


8 


19 


49 


S 


55 


40 


40 


25 


12 


2 


26 


17 


9 


36 


47 


11 


50 


! 42 


S 


22 


1 


9 


8 


44 


41 


24 


13 


2 


38 


29 


2 


49 


41 


12 


49 


! 43 


s 


44 


12 


9 


21 


48 


42 


23 


14 


2 


50 


40 


3 


2 


55 


13 


fn 


1 2 


8 


56 


24 


9 


34 


52 


43 


22 


15 


3 


2 


52 


3 


15 


58 


14 


47 | 


1 4o 


9 


S 


35 


9 


47 


55 


44 


21 


16 


3 


15 


3 


3 


29 


2 


15 


46 


i 


9 


20 


46 


10 


0 


59 


45 


20 


17 


3 


27 


15 


3 


42 


6 


16 


45 


47 


9 


32 


58 


10 


14 


3 


46 


19 


IS 


3 


39 


26 


3 


55 


10 


17 


44 


1 4-8 


0 


15 


9 


10 


27 


7 


47 


19 


19 


3 


51 


37 


4 


8 


14 


18 


44 


i 49 


9 


57 


21 


10 


40 


11 


48 


IS 


20 


4 


3 


49 




21 


18 


19 


43 


1 50 


10 


9 


32 


10 


53 


15 


49 


17 


21 




16 


0 


4 


31 


22 


20 


42 


51 


10 


21 


44 


11 


6 


19 


50 


16 


2° 


i 


28 


12 


4 


47 


26 


21 


41 


1 52 


10 


33 


55 


11 


19 


23 


51 


15 


23 




40 


23 


5 


0 


30 


22 


40 


1 53 


10 


46 


7 


11 


32 


27 


52 


14 


24 


4 


52 


35 


5 


13 


34 


23 


39 


% 


10 


58 


18 


11 


45 


30 


53 


13 


25 


5 


4 


46 


5 


26 


37 


24 


3S 


00 


11 


10 


29 


11 


58 


34 


54 


12 


26 


5 


16 


58 


5 


39 


41 


25 


38 


56 


11 


22 


41 


12 


11 


33 


55 


12 


27 


5 


29 


9 




52 


45 


26 


37 




11 


34 


52 


a 


24 


42 


56 


11 


28 


5 


41 


20 


% 


5 


45 


27 


36 


; 1 


11 


47 


4 




37 


46 


57 


10 


29 


5 


53 


32 


6 


IS 


53 


28 


35 


i 50 


11 


59 


15 




50 


50 


58 


9 


30 


6 


5 


43 


6 


31 


57 


29 


34 


60 


12 


11 


27 


i! 


3 


54 


59 


S 



Table XXIII. — Names of Jupiter's 

cyclic years. 



No. 


Cyclic year. 


No. 


Cyclic year. 


0 


Vijaya. 


30 


Rudbirodgarin. 


1 


Jaya. 


31 


Raktaksba. 


2 


Manmatba. 


32 


Krodhana. 


3 


Dnrmukha. 


i 33 


Kshaya 


4 


Hemalamba. 


| 3-1 Prabhava. 


5 


Vilamba. 


35 


Yibhaya. 


6 


yikarin. 


36 


Sukla. 


7 


Sarvari. 


37 


Pramoda. 


8 


Plava. 


38 


Prajapati. 


9 


Subhakrit. 


39 


Angiras. 


10 


Sobhana. 


40 


Srtmukba. 


11 


K rod bin 


41 


Bhava. 


12 


Visvavasu. 


42 


Yuvan. 


13 


Parabhava. 


43 


Dhatri. 


14 


Plavanga. 


44 


l&vara. 


15 


Kilaka. 


45 


Bahudbanya. 


16 


Saumya. 


46 


Praxnaihiii. 


17 


Sadharana. 


47 


Vikrama. 


18 


Virodhakrit. 


43 


Bbripya, 


19 


Paridhavin. 


48 


Chitrabhanu. 


20 


Pramadin. 


50 


Subhanu. 


21 


Ananda. 


51 


Tar ana. 


22 


Rakshasa. j 


52 


Parthiva. 


23 


Anala. ! 


53 


Vyaya. 


24 


Pineal a. 


54 


Sarvajit. 


25 


Kalayukta. 1 


55 i Sarvadharin. 


26 


Siddbarthin. ! 


56 


Virodhin. 


27 


Raudra. 


57 


Vikrita. 


28 


Durmati. | 


58 


Khara. 


29 


Dundubbi. . 


59 


ft and ana. 



Table XXIV. — (A) Equation of the Monv's centre. 



Arg: <['s Anomaly 



Equation op the Moon's centre. 



(T's Eq. — 




Surya Siddh. | 


Arya Siddh. 




2"d Arya 
Siddh. 




Brah. & S. Sir. 


a 


's Eq -f 




1 












i 






i 


A' 






0" 


A' 








A ' 










0° 


o', 


180 c 


0' 


0° 


0' 


0" 




0° 


0' 


0" 






0° 


0' 






0° 


0' 


0" 




180° 


V 360° 


0' 


3 


45 i 176 


15 


0 


19 


59 | 


5"-33 ; 


0 


19 


41 | 


5"'25 


0 


19 


44 


5" 


•26 


0 


19 


45 


5 ,, -27 


183 


45 


356 


15 


7 


30' 


172 


30 


0 


39 


52 ; 


5 '30 


0 


39 


17 1 


0 


•23 


0 


39 


23 


5 


•24 


0 


39 


25 


5 -24 


187 


30 


352 


30 


11 


15 


168 


45 


0 


59 




5 '26 ( 


0 


5S 


43| 


5 


•18 


0 


58 


50 


5 


•19 


0 


58 


53 


5 -19 


191 


15 


348 


45 


15 


0 ; 165 


0 


1 


IS 


-1 

d4 


5 *17 1 


1 


17 


52 


5 


•11 


1 


18 


2 


5 


•12 


1 


18 




5 '13 


195 


0 ; 345 


0 


18 


45 


161 


15 


1 


37 


53 


5 *06 


1 


36 


41 


5 


•02 


1 


36 


53 


5 


•03 


1 


36 


i 


5 -03 


198 


45 


341 


15 


22 


30 


157 


30 


1 


56 


25 


4 -91 


1 


55 


3 


4 


•90 


1 


55 


19 


4 


•92 


1 


55 


26 


4 92 


202 


30 ! 337 


30 


26 


15 


153 


45 


2 


14 


29 , 4 ' 81 


2 


13 


0 


4 


•79 


2 


13 


17 


4 


•79 


2 


13 


25 


4 -80 


206 


15 


333 


45 


30 


0 


150 


0 


2 


32 


0 


4 -67 


2 


30 


23 ! 4 


2 


30 


44 


4 


•65 


2 


30 


53 


4 -66 


210 


0 


330 


0 


a3 


45 


146 


15 


2 


48 


43 


4 '48 


2 


47 




4 


•46 


2 


47 


29 


4 


•47 


2 


47 


39 


4 -47 


213 


45 


326 


15 


37 


30 


142 


30 


3 


4 


52 


4 '28 


3 


3 


I 


4 


•27 


3 


3 


32 


4 


•28 


3 


3 


43 


4 -28 


217 


30 


322 


30 


41 


15 


1:38 


45 


3 


20 


8 


4 -C7 


3 


18 


22 


4 


•oc 


3 


18 


47 


4 


•06 


3 


18 


59 


4 -06 


221 


15 


318 


45 


45 


0 


135 


0 


0 


34 


30 


3 '86 


3 


32 


43 


3 '83 


3 


33 


10 


3 


•84 


3 


33 


23 


3 '83 


225 


0 


315 


0 


48 


45 


131 


15 


3 


48 


1 


3-61 


3 


46 


11 


3 


•59 


3 


46 


40 


3 


•60 


3 


46 


55 


3 -61 


228 


45 


311 


15 


52 


30 


127 


30 


4 


0 


33 


3 '34 


3 


5S 


46 


3 '34 


3 


59 


17 


3 


•35 


3 


59 


31 


3 34 


232 


30 


307 


30 


56 


15 


123 


45 


4 


12 




3 07 


4 


10 


17 


3 -06 


4 


10 


48 


3 


•06 


4 


11 


4 


3 -07 


236 


15 


303 


45 


60 


0 


120 


0 


4 


22 


30 


2 -78 


4 


20 


43 


2 


•77 


4 


21 


18 


2 -79 


4 


21 


34 


2 -79 


240 


0 


300 


0 


63 


45 


116 


15 


4 


31 


46 


2 -47 


4 


30 


7 


2 


•48 


4 


30 


35 


2 


•48 


4 


30 


54 


2 -48 


243 


45 


296 


15 


67 


30 


112 


30 


4 


39 


56 


2 '18 


4 


38 


13 


> 


•17 


4 


38 


49 


2 -18 


4 


39 


6 


2 -18 


247 


30 


292 


30 


71 


15 


108 


45 


4 


46 


50 


1 -84 


4 


45 


10 


; 


•84 


4 


45 


46 


1 


•84 


4 


46 




1 '85 


251 


15 


28S 


45 


75 


0 


105 


0 


4 


52 


32 


1 -52 


4 


50 


52 




•52 


4 


51 




1 


•52 


4 


51 


49 


1 -52 


255 


0 


285 


0 


78 


45 


101 


15 


4 


56 


59 


1 -19 


4 


55 


22 


1 


•19 


4 


56 




1 '19 


4 56 


10 


1 -19 


258 


45 


281 


15 


S2 


30 


97 


30 


5 


0 


13 


0 -86 


4 


58 


37 


0 


•86 


4 


59 


16 


0 '87 


4 


59 


34 


0 -87 


262 


30 


277 


30 


86 


15 


93 


45 


5 


2 


9 


0 -52 




0 


23 


0 


•51 


5 


1 


1 


0 


•51 


5 


1 


30 


0 '52 


266 


15 


273 


45 


90 


0 


90 


0 


5 


2 


46 


0 -16 


1 5 


1 


9 


0 


•16 


5 


1 


46 


0 


•36 


5 


2 


7 


0 -16 


270 


0 


270 


0 



Arg.: (( 's Anomaly 



COMPUTATION OP DATES : — SPECIAL TABLES. 
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Table XXTV — continued. (B) Equation of the Sun's centre. 



Ar£. : Anomaly. 
O's eq.+ 


1 Surya Siddh. 


Arya Siddh. 


2nd Arya, Brah 
& Siddh. S'ir. 


Arg. : Anomaly. 
O's eq.— 












A' 








A' 




A' 




| 


0° 0' 


ISO 0 0' 


0< 


5 0 


0' 




0 C 


0' 


0" 




0° 0 / 0" 




180 c 0' 


360° 0' 


3 45 


176 15 


0 


8 


44 


2"'33 


0 


8 


26 


2"*25 


0 3 32 


2"28 


183 45 


356 15 


7 30 


172 30 


0 


17 


24 


2*31 


0 


16 


50 


2*23 


0 17 3 


2*27 


187 30 


352 30 


11 15 


168 45 


0 


25 58 


2-28 


0 


25 


8 


2-21 


0 25 28 


2'24 


191 15 


348 45 


15 0 


165 0 


0 


34 


24 


2-25 


0 


33 


22 


2-20 


0 33 47 


2-22 


195 0 


345 0 


IS 44 


161 15 


0 42 


38 


2*19 


0 41 


26 


2-15 


j 0 41 57 


2'IS 


J98 45 


341 15 


22 30 


157 30 


0 


50 


40 


2*14 


0 


49 


19 


2-10 


0 49 55 


2-12 


202 30 


337 30 


26 15 


153 45 


0 


58 


29 


2-08 


0 


57 


0 


2-05 


! 0 57 42 


2-07 


206 15 


333 45 


30 0 


150 0 


1 


6 


3 


2-02 


1 


4 


28 


1-99 


1 5 15 


2-01 


210 0 


330 0 


33 45 


146 15 


1 


13 


18 


1-92 


1 


11 


37 


1-91 


1 12 31 


1-94 


213 45 


326 15 


37 30 


142 30 


1 


20 


13 


1-86 


1 


18 


29 


1-S3 


1 19 27 


1-85 


217 30 


322 30 


41 15 


138 45 


1 


26 


47 


1-75 


1 


25 


1 


1-74 


1 26 4 


176 


221 15 


318 45 


45 0 


135 0 


1 


32 


57 


1-66 


1 


31 


10 


1-64 


1 32 17 


1-66 


225 0 


315 0 


48 45 


131 15 


1 


38 


44 


1*54 


1 


36 


56 


154 


1 38 9 


1-56 


228 45 


311 15 


52 30 


127 30 


1 


44 


5 


1*48 


1 


42 


18 


1*43 


1 43 34 


1'44 


232 30 


307 30 


56 15 


123 45 


1 


48 


59 


1-31 


1 


47 


13 


1-31 


1 48 32 


1*32 


236 15 


303 45 


60 0 


120 0 


1 


53 


26 


1-19 


1 


51 


40 


1-19 


1 53 3 


1-20 


240 0 


300 0 


63 45 


116 15 


1 


57 


22 


1-05 


1 


55 


39 


1*06 


1 57 5 


ros 


243 45 


296 15 


67 30 


112 30 


2 


0 


50 


0-92 


1 


59 


8 


0-93 


2 0 37 


094 


247 30 


292 30 


71 15 


10S 45 


2 


3 


46 


0-78 


2 


2 


6 


0-79 


2 3 37 


0-80 


251 15 


2SS 45 


75 0 


105 0 


2 


6 


11 


0-66 


2 


4 32 


065 


2 6 4 


0-64 


•255 0 


285 0 


78 45 


101 15 


2 


8 


4 


0*55 


2 


6 


27 


0-51 


2 8 1 


052 


258 45 


2S1 15 


82 30 


97 30 


2 


9 


26 


0-37 


2 


7 


50 


0-37 


2 9 25 1 


036 


262 30 


277 30 


86 15 


93 45 


2 


10 


15 


0*22 


2 


8 


40 


0-22 


2 10 15 


0*22 


266 15 


273 45 


90 0 


90 0 


2 


10 


31 


0-07 


2 


8 


56 


0-07 


2 10 31 


0-07 


270 0 


270 0 



Table XXV— continued. 



Table XXV. — Latitudes and Longitudes of Places. 









Longitude. 








LoifGITCDR. 


PLACH. 


N. 


Lat. 


£. fr. 
Gr. 


Time 
Diff fr. 


Place. 


N. 


Lat. 


E. fr. 
Gr. 


Time 
Dill', fr. 








Lanka. 








Lanka. 












yh. p. 












gh. p. 


Abu (Arbuda) . 


24° 


4S' 


72° 46' 


—0 30 


Bolganm 
Bhagalpur 


15 c 


50' 


74° 31' 


— 0 12 


Agra 


27 


10 


77 


59 


+ 0 23 


25 


13 


86 


59 


+ 1 53 


Ahmadabad 


23 


2 


72 


32 


—0 32 


Bharatnur 


27 


12 


77 


27 


+ 0 15 


Ahmaduagar 


19 


8 


74 


43 


-0 10 


Bliaroch . 


21 


44 


72 


58 


-0 2S 


Ajanta . 


20 


33 


75 


48 


+ 0 1 


Bhelsa 


23 


30 


77 


46 


+ 0 21 


Ajmer 


26 


28 


74 


37 


-0 11 


1 Bliopal . 


23 


14 


77 


20 


+ 0 16 


Aligadh . 


27 


53 


78 


5 


+ 0 14 


Bijyanagar 


15 


17 


76 


30 


+ 0 8 


Allahabad 


25 


25 


81 


51 


+ 1 1 


Bijapur . 


16 


48 


75 


44 


+ 0 0 


Amaravati 


16 


35 


80 


24 


+ 0 20 


Bikaner 


28 


1 


73 


18 


—0 24 


Amritsar 


31 


37 


74 


48 


-0 9 


Bombay . 


IS 


57 


72 


51 


-0 29 


Anhiluad 


23 


47 


71 


56 


—0 40 


Bumli 


25 


26 


75 


37 


—0 1 


Arkat ' . 


12 


52 


79 


21 


+ 0 37 


Bmhmpur 


21 


18 


76 


17 


+ 0 7 


Aurangabad • , 


19 


52 


75 


20 J 


—0 4 


Calcutta 


22 


36 


88 


23 


+ 2 8 


Ayodhya— Audh 


26 


48 


82 


8 


+ 1 4 


Del.li 


28 


37 


77 


12 


+ 0 15 


Badami . 


16 


56 


75 


40 


—0 1 


Devagit i (Dhaul- 












Ran am s . 


25 


20 


83 


0 


+ 1 13 


tabad). 


19 


54 


75 


14 


—0 6 


Banavaii . 


14 


34 


75 


2 


-0 7 


Dhaka . 


23 


45 


90 


23 


+ 2 27 


Banjralor 


12 


57 


77 


35 


+ 0 18 


Dhara . 


22 


35 


75 


16 


-0 5 


Bardlnvan 


23 


13 


87 


54 


+ 2 2 


Dharwa . 


15 


26 


75 


2 


—0 7 


Baroda 


22 


16 


73 


9 


-0 30 


Dholpur . 


26 


40 


77 


53 


+ 0 22 


Barsi • 


18 


13 


75 


40 


+ 0 1 


Dhulia . 


20 


53 


74 


43 


— 0 10 




Dvaraka 
Elura 

l^arrakhabad . 

Gay a 

Ghazipur 

Girnar 

Goa 

Gorakbpur 
Gurkha 
Gwalior 
Haidarabad 

(Dekhan). 
Haidarabad 

(Sindh). 
Hardi . 
Hard war . 
Hushangabad . 
Indor 
Jabalpur . 
Jagannathapari 
Jalgaum 
Jamba 
Jaypur . 
Jhansi 
Jodhpur 
■lunagadh 
Kalingapatam . 
Knlyan . 
Kanauj . 
K;«richi . 
Kanhpur . 
Kntak 

Khauibat (Cam- 

bay). 
Khatmandu 
Kochi (Cochin) 
Kolapur . 
Labor 
Lakhnau . 
Madhura . 
Madras . 
Maisur 
M nilgai ur 
Mandavi . 
Math ura . 
Monglr . 
Multan . 
Naiipur . 
Nasik 

Pandbnrpur 
Patiyala . 
Patna 
Puna 

Purnija . 

Ramclvaram 

Ratnagiri 

Hewa 

Sagir 

Sahet Mahet . 

Sambhalt>ur 

Satira 

Sjironj 

Solapur . 

Somnathpattan . 

§iinagar 

Srirangapatauam 

Surat 

Tan j or 

Thana 

Travankor 

TrichiiiapaUi . 1 

Tnvandt aiu . j 

Ud.iypur . 







LoXGirt'DE. 


N. Lat. 


E. fr. 


- 

Time 






Gr. 


DjtT. fr. 


















9^ • P' 


22° 16' 


68 


58' 


— 1 11 


20 


2 


/ 0 


1 


—0 6 


27 


23 


79 


35 


+ 049 


24 


46 


85 


2 


+ 1 31 


25 


35 


83 


34 


+ 1 18 


21 


30 


70 


30 


-0 52 


15 


27 


73 


53 


—0 19 


26 


44 


83 


23 


+ 1 17 


27 


52 


84 


28 


+ 1 26 


26 


12 


78 


7 


+ 0 24 


17 


18 


78 


30 


+ 0 28 


25 


24 


68 


18 


—1 14, 


22 


18 


77 


2 


+ 0 13 


29 


55 


78 


7 


+ 0 24 


22 


43 


77 


39 


i +0 19 ; 


£tid 


ill 


75 


46 


I +0 1 


23 


9 


79 


58 


+ 0 44 


19 


46 


i s 0 


50 


; +1 41 


20 


25 


74 


33 


—0 10 


32 


44 


74 


49 


—0 7 


26 


56 


7o 


52 


+ 0 1 


1 25 


37 


73 


35 


+ 0 29 


I 26 


19 


73 


2 


—0 27 


21 


2a 


70 


22 


—0 53 


18 


IS 


84 


9 


+ 1 23 


iy 


13 


73 


10 


—0 25 


27 


3 


79 


58 


+ 0 41 


12 


50 


79 


4,4 


+ 0 39' 


26 


28 


80 


19 


+ 0 46 


20 


28 


85 


53 


+ 1 42 


22 


18 


72 


32 


—0 32 


27 


43 


85 


17 


+ 1 36 


9 


56 


76 


15 


+ 0 4 


1G 


43 


74 


13 


—0 15 


31 


33 


74 


16 


—0 14 


26 


51 


80 


56 


+ 0 52 


9 


56 


78 


7 


+ 0 23 


i 13 


5 


80 


17 


+ 0 46 


|12 


18 


76 


40 


+ 0 9 


' 12 


52 


74 


5U 


—0 10 


22 


56 


69 


24 


—1 3 


27 


28 


77 


41 


+ 0 20 


25 


22 


86 


30 


+ 1 5S 


30 


13 


71 


26 


—0 43 


21 


8 


79 


5 


+ 0 34 


20 


0 


73 


44 


—0 20 


17 


39 


75 


21 


—0 4 


30 


20 


76 


5 


+ 0 7 


25 


33 


85 


21 


+ 1 35 


18 


29 


73 


13 


—0 18 


25 


46 


87 


51 


+ 1 08 


9 


15 


79 


30 


+ 0 36 


17 


0 


73 


20 


— 0 34 


24 


32 


81 


18 


+ 0 56 


23 


51 


78 


42 


+ 0 30 


27 


31 


82 


5 


+ 1 2 


21 


31 


83 


57 


+ 1 21 


17 


41 


74 


1 


—0 17 


24 


6 


77 


38 


+ 0 19 


17 


39 


75 


54 


+ 0 2 


22 


4 


71 


26 


— 0 43 


34 


6 


74 


55 


-0 8 


12 


24 


76 


41 


+ 0 10 


21 


10 


72 


32 


— 0 32 


10 


45 


79 


7 


+ 0 34 


19 


13 


72 


57 


-0 28 


9 


10 


76 


50 


+ 0 11 


10 


47 


78 


43 


+ 0 29 


8 


3ii 


76 


5i; 


+ 0 11 


2-1 


37 


73 


4-3 


— 0 20 


23 


9 


75 


43 


0 0 
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EPIGRAPHIA INDICA. 



Table XXVI.— Showing the times of rising {in Asm or sixths of vind4i) it 10° — 55° north latitude, or 

ullagna equivalents in Oblique Ascension. 















Latitudes. 












Sign. 


10° 


11° 


12° 


13° 


14° 


15° 


16° | 


17° | 


18° 


19° 


20 3 


21 c 


I & XII . 


1544 


1531 


1518 


1506 


1492 


1478 


1466 


1452 


1438 


1425 


1411 


1396 


TT X- YT 
11 Al 


lDiJO 


lOol 




IboU 


loou 


1639 


1627 


lblo 


i ante 

lOUO 


loyo 




XOl U 


TT T r, V 

111 A. . 


±oyo 


1 QQQ 


looo 


lool 


1 QT*S 

lo7o 


1872 


1867 


lODo 


100/ 






1844 


IV A- T Y 

1 V 1A » 


1 Q77 




iyoo 


1 GQQ 

iyoy 


lyy4 


1998 


2003 


z'JU/ 


Oftl Q 
ZUiO 


ZUJL / 




2026 


V VJLAJL . 


ioy / 


iyuy 


iyio 


ly^o 


ly^u 


1952 


1963 




1 QQ^ 

iyoo 


iyy / 




2020 


VT VTT 

V 1 Ob V 1JL • 


i /yo 


iouy 


lO^w 


10*54; 


lo4o 


1862 


1874 


1 QQQ 

looo 


lbU£ 


iy id 


















Latitudes. 












Sign. 


22° 


23° 


24° 


25° 


26° 


27° 


28° 


29° 


30° 


31° 


32° 


Chara. 


I&XII . 


1382 


1368 


1353 


3337 


1322 


1306 


1290 


1274 


1257 


1241 


1224 


+ 130 


II & XI 


1558 


1546 


1533 


1521 


1508 


1496 


14S3 


1469 


1455 


1439 


1424 


+ 5 


III&X. . 


1839 


1S33 


1829 


1823 


1818 


1812 


1808 


1S01 


1795 


1789 


17S3 


—135 


IV & IX 


2031 


2037 


2041 


2047 


2052 


2058 


2063 


2069 


2075 


2081 


2087 


— 135 


V&VIII . 


2032 


2044 


2057 


2069 


2083 


2094 


2107 


2121 


2135 


2151 


2166 


+ 5 


VI & VII . 


1958 


1972 


1987 


2003 


2018 


2034 


2050 


2066 


2083 


2099 


2116 


+ 130 



For the rule see above, §60. 

In the column Chara are entered the Asus by which the equivalent in right ascension of the several signs differs from the 
minutes of each sign. This difference is combined with the ascensional difference in the above table. As the former difference, 
however, was first introduced by Bhaskara, the amount of C/tara must be added to the equivalents in oblique ascension 
if the date calculated is previous to Bhaskara, A. D. 1150. 



